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ABSTRACT 

During the 1960*s, the Teen^Aged Driver Study was 
undertaken in response to legislative concern over the high accident 
and conviction rate among teenage drivers. Since that study had to be 
completed rapidly, the present study was undertaken in order to 
provide a more comprehensive study of teenage drivers. The sample for 
this study consisted of 13,915 persons who were 16 or 17 years of age 
when licensed ^in five California counties in 1962*63. The driving 
records of persons in the sample for their first four years of 
driving were described and correlated with other biographical data. 
Data were collected from the California Department of Motor Vehicles, 
permanent high school records, a mail questionnaire, and personal 
interviews. Some findings include: (1) Those taking behind-the-wheel 
driver training had better driving records and more socially 
desirable personal characteristics than those not taking the course, 
(2) Citizenship grades in high school was the best predictor of 
accidents and convictions, and (3) The average number of accidents 
showed little change in the first four years of driving. 
(Author/GEB) 
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The sample consisted of 13,^5 persons who were lb or 17 vears of 
a?,e when licensed in five '"ilifcrnia counties ir, l*b?-bj. Ibis ^clscIv 
described the drivini^ record o£ tne san^ple ourin.; their: first four years 
of driving, antl correlated their driving' record with other hiov;raphical 
data. 

DepartTtont of Motor Vehicle viles supplied intorn^ation on accident 
and conviction record. For tiios*^^ w;i'n ';ual rr injor- accidents, Cdlifor- 
nia 'Highway Patrol accident reports yielded cata or. tne circumstances 
' ' surrounding^ the accidents. The research .^caff visited the public high 

schools attended by the subjects, and collected various data from the per- 
manent records. A third so'jrce of dati was a mail questionnaire requesting 
biographical and driving data sent to the suojects after thev had been 
driving for three or four years. 'Iho fourth source of aata was from per- 
sonal interviews with 443 high and low accident subjects. D^ta was collec- 
ted on biographical factors, attitudes, driving behavior, self-description 
via an adjective list, and a personal itv t^/st. 

The averaee nvimber of accidents shov.^ed little change in the first 
four years of driving. This result does not provide support for increasing 
the licensing at^e to l^- . The :iccident rate adjusted for rT^ilea<:e decreased 
with incroasinfi experience. Conviction rates (adjusted for mileage) either 
ipcreasec or showed n-> chansc across vears. Considerable changes were found 
in accident characteristics i.itt. increasing experience. Suspension aod 
revocation of licenses was not very effective in keeping drivers off the road. 

Citizenship Grade in high school was the be^t predictor of accidents 
and convictions. Generally, more socially desirable personal attributes 
were associated with better drivin,^ record. The overall relationship 
betv/een accident freqaoncy and biographjcai data was too lov; to permit accu- 
rate identification of "accident prone*' drivers prior to licensing. Convic- 
tions V7ere predictable to a moderately high degree from biographical data. 

For those with fatal an-.i injur> accidents, the characteristics of the 
accidents were not predictive of the number o£ accidents and convictions. 

An optiMl point system for types of violations was better than number 
of convictions for predicting future accidents. 

Those taking behind-the-wheei driver training had better driving -ecorJs, 
ind more socially desirable personal characteristics than those not taking 
Che course, indicating volunteer bias* Taking these personal differences 
into account, driver training appeared to reduce fatal and injury accidents 
for feinales, but had little if any eCCecc on rrr le Occidents. Classroom 
driver education aopeare.l to reduce tatai antJ injury accidents for females, 
but had littJe if any cfioct: .:n r^le r.cjdents. These findings are not totally 
conclusive duv to T?.3thodo« o^ 'ca I llrai . iLions . 

High accident subjects were characterized by social deviancy, greater 
involvement \:ith cars, and nr-.e icxkN-os, mere frraot lor.ally motivated driv- 
ing /h';,n a t High 3v\ .c ; »< " i \ at i.iv " :^ describe their driving 
O behavior as similar at the linf of iot:e^v^3W* 
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CHAPTER 1 



INTRODUCTION 

This introductory chapter is divided into three sections: (1) a 
description of' the origin and general purposes of the study, (2) a review 
of Che research literature on young drivers; and (3) a critical review of 
the research literature on the evalviation of the effectiveness of driver 
education and training.. 

Origin and Purposes of the Study 

The present study was conceived in 1963 as an outgrowth of the Teen- 
, Aged Driver Study (Ferdun, Peck & Coppin, 1967). That study was done in 
response to legislative concern over the high accident and conviction rate 
among teen-age drivers, and was intended to determin^ whether or not the 
driving record of 16-17 year olds was worse than that of those 18-19 years 
old. These findings were to be taken into consideration in deciding 
whether or not the minimum licensing age should be raised tc 18 years of 
age. 

Since the Teen-Aged Driver Study had to '^o - leted rapidly in order 
to be responsive to legislative needs, .it was not possible to do a more 
comprehensive .^tiidy of teen-age drivers at that time. The present study 
-was intended -to fulfill such a purpose. The need for such a study was 
apparent from the paucity of previous research in r.he area (McFarland & 
Moore, 1964). V.'ork on the present study was begun in 1964. 

This study was intended to provide basic data on the relationship 
between accident and conviction record, accident characteristics, and bio- 
graphical data. First, a replication of the Teen-Age Driver Study was done, 
usxng longitudinal rather than a cross-sectionai sample, thus providing a 
more definitive analysis of the effects of age and experience on driver 
record. Second, the degree to which accident record could be predicted 
from, biographical data was determined, to see.i. the "accident orone" 
driver could be identified prior to licensing. Such prior iden'tification 
would permit preventive measures such as special driver education, and more 
stringent licensing control. Although previous research on drivers of all 
ages had found that the multiple correlations between the number of acci- ' 
dents and biographical data were moderately low, it was hoped that the 
high accident means of teen-agers, as well as the hypothesized greater 
influence of personal factors (attitudes) in this age group, would permit 
a higher accuracy of prediction to be attained. Third, for those with fatal 
and injury accidents, a study was made of the value of the character- 
istics of such accidents in predicting accidents and convictions. Fourth 
an evaluation was made of the effectiveness of driver education and training 



in reducing accidents. Various other findings were examined for practical 
applications. Data mentioned in this report, hut not included in full, 
are available upon request. 

Literature Review on Young Drivers 

This review was generally restricted to research on young drivers 
which related human factors to accident and conviction record. While this 
review was not exhaustive, it did include most of the important, well- 
known studies in the area. .Awareness abstracts from the Highway Research 
Information Service were used in compiling the references. 

The literature for drivers of all ages will not be reviewed here, as 
it has been reviewed many times recently (Adams, 1970; Arthur D. Little, 
Inc., 1966; Goldstein, 196^4 ; Haddon^ Suchman & Klein, 1964; McFarland, 
1968; Surry, 1969). The findings of this research are that most biographi- 
cal variables have only very low correlations with accident record. The 
best predictors of accidents have been found ^to be such variables as traffic 
convictions, mileage, age, sex, marital status, and measures of social 
deviancy. The findings are often sununed up that "a man drives as he lives." 

Most of the limited literature prior to 1960 will not be reviewed 
individually as it Has been reviewed, summarized, and interpreted well by 
McFarland, & Moore (1964). Klein (1966, 1968) has given critical over- 
views of the findings and methodology of studies on teen-aged drivers. 

The literature will be reviewed in approximately chronological order. 
A comparison of these findings with the findings of the present study will 
be made in the last chapter. 

Kemper (no date) studied 20,000 juniors and seniors at 29 high schools. 
Having a drivers license, owning a car, and amount of evening driving 
were each associated with lower grades. 

McCord & McCord (1959) collected biographical data on several hundred 
young males prior to licensing. In correlating this data with subsequent 
driver record, they found that males convicted of serious traffic offenses 
tended to have passive or overprotective mothers, and to have been raised 
in broken or quarrelsome-neglecting homes - The background of those 
convicted of non-traffic offenses differed considerably from that of those 
convicted of traffic offenses. Those^ convicted of non- traffic offenses 
were more likely to suffer from parental neglect, parental cruelty, a 
criminal father, and either lax or erratically punitive discipline. The 
authors concluded that, traffic violations\seemGd to be motivated by a search 
for power or mastery. 

Rommel (1959) compared 25 accident free high school males with a 
matched sample of those with two or more accidents. A Driver Attitude 
Inventory, as well as the Psychopathic Deviate, Paranoia, Psychas thenia , 
Schizophrenia, and Hypomania scales of the Minnesota Multiphasic Personality 
Inventory (MMPI) were administered. High accident drivers scored higher on 



the Attitude Inventory, and on the Psychopathic Deviate and Hypomania scales 
of the MMPI. Item analysis of the Attitude Inventory indicated that high 
accident subjects drove to relieve tensions, to feel grown up, to enjoy 
speeding, and to enjoy the cars' power. Item analysis of the MMPI indi- 
cated that the high accident subjects desired to leave home, had friends 
his parents did not like, had been in trouble with the law, had tendencies 
to do something harmful, to be influenced by others, to frighten others , and 
to be suspicious and impatient.. 

Brown & Berdle (1960) found that, for 993 male college students, the 
number of accideiits and convictions were each correlated with higher scores 
pn the Psychopathic Deviate and Hypomania scales of the MMPI. 

Corbally & Knoll (1960) found little relationship between number of 
traffic violations and grade point average among a group of 297 high school 
age traffic violators. 

Coleman"- (1961) did an extensive study of adolescent society, involving 
8,000 students at 10 Illinois high schools. The automobile played an 
important role in the life of adolescents, particularly those in small towns. 
Among males the most frequent hobby was working on their car. Cars were 
important to the teen-age male for dating purposes, as well as for general 
transportation, especially with r.he incrf^ase in suburban living. In the 
fall of the freshman year only 5 percent of the males owned their own cars. 
This percentage increased steadily until the spring semesiier of the seniar 
year, when 50 percent of the males owned their own car. Car ownership and 
customization of cars by boys was greatest in small towns. The more popu- 
lar boys owned cars more often than the less popular males, but were less 
often involved in ''being up on cars," that is, being considerably involved ' 
in fixing up cars. In some schools, however, ''being up on cars" was chara- 
cteristic of the whole adolescent culture. Considerable involvement with 
cars was more common anjong the children of working-class parents. 

Levonian & Case (1961), and Levonian, Case & Wilson (1962), studied 
119 California tenth grade pre-drivers, 169 tenth grade drivers, and 216 
twelfth grade drivers. These subjects were administered an 80 item. ques- 
tionnaire, the Wilson Attitude Test, dealing with both driving and non- 
driving behavior. The 10th grade pre-drivers gave the most socially accept- 
able responses, followed by the 10th grade drivers, with the 12th grade 
drivers giving the least acceptable responses. In comparison to the 10th 
grade pre-drivers, the 10th grade drivers more frequently: (1) liked school 
less, (2) approved of risk-caking more, (3) approved of drinking more, (4) 
would have liked to be a race car driver more, (5) approved cutting classes 
more, and (6) approved disregarding stop signs more. 

Beamish h Malfetti (1962) studied 86 young males with two or more 
traffic convictions and 186 young males with no convictions. Subjects were 
administered the Guilford Zimmerman Temperament Survey, the Minnesota 
Counseling Inventory, the Psychopathic Deviate, K and L scales of the MMPI, 



the Siopel Biographical Inven^-ory, che Otis, r'-(> Slr^recbr Atfiliice Scale, 
and a personal history forT.. The violat")r grouo s ovcd lower on the Emo- 
tional Stabili?:y and Obiect*' vicy «:calGS of the C .i 1 r^rd-^LniT'orirap , and 
lower on the Conformitv and Good Mood scales of the Vinnesota Counseling 
Inventory . 

• Braxell (1962) studied the Hrivine r.pd high school records or 2,775 
males. Attitude was rated by the driver education teachers. Those with 
good attitudes had better accitient and copviction records ehan those with 
poorer attitudes. Better accident and conviction records were associated 
with: (1) higher grade point average, (2) higher intelligence, (3) gradu- 
ation from high school, and (4) passing driver education on the first 
attempt. 

Schuster (1966) adirlni stered his Driver Attitude • Survey and a bio- 
graphical questionnaire to approxiniate iy 1,000 California high school and 
junior college students and" correlated the scores with movin>i, violations 
and partially responsible accidents. Moving violations was the best pre- 
dictor of accidents; the remaining variables added little to the predictive 
ability of a regression equation Involving only moving violations. 

Kritz & Nilsson (1967) questionnaired 6,000 newlv licensed drivers 
of all ages as to accident involvement and driving experience in their first 
year of licensed driving. Approximately 80 percenK responded . Younger 
drivers had a greater frequency of accidents than oldfe^r drivers, even when 
such factors as mileage, area, sex, night driving, and accident responsi- 
bility were taken into account. 

Kenel (196 7) found that ratings of better personal adjustment by 
instructors of 1,100 students completing driver education were predictive 
of less future accident and violation involvement. 

Schwenk (1967) studied 1,700 male high school students. Accident and 
violation frequency were found to be related to scores on the Minnesota 
Counseling Inventory. Accident involvement was associated with lower 
scores on the Social Relationships scale, higher scores on the Conformity 
scale, lower scores on the Leadership scale, lower scores on the Social 
Introversion-Extroversion scale, and higher scores on the Masculine Egoism 
and Drop-out scales. 

Ferdun, Peck, & Coppin (1967) studied a random sample of 10,250 Cali- 
fornia drivers between 17 and 20 1/2 years of age. The driver record 
studied was for one year prior to selection, so that the subjects were 16 
to 19 1/2 years of age at the begi^nning of the driver racoxd interval. A 
mail questionnaire (2 waves) v;as ^ent om and 6; percent re.^^ponded. There 
was no difference in accident Crequcicy among the /arious ages. Moving 
violation frequency increased steadily until age 18, -chon decreased after- 
wards. Exposure (mileage) was more important than age in accounting for 
accidents and violations. Age was related only to accident rates (acci- 
dents/mile) with older drivers havir? lower rates. 



Mullins (1967) studied 13,000 new Air Force personnel. Out of 40 
variables studied, mileage was the best predictor o.f accidents, while the 
other variables added little to mileage in the ability to predict accidents 

A considerable amount of research is being done at the University of 
Michigan on the causes bf accidents among young drivers, as well as the 
development of driver retraining programs for high school seniors (Schuman, 
Pelz, Ehrlich, & Selzer, 1967; Pelz & Schuman, 1968, 1970a, 1970bX. Sev- 
eral thousand suburban youngsters, mostly males 16-24 years of age (cross- 
sectional), were interviewed about their driving behavior. Accident d^^ta 
was collected from both official files and self-report. 

^ Young drivers changed from inexperienced, cautious, but impulsive ' 
drivers with minor accidents, to more confident, independent, heavier 
drinking drivers with more serious accidents. High accident/violation 
drivers were more prone to emotionally motivated driving, tended to own 
their own cars, and worked, rather than being in school. 

High accident/violation drivers, compared to their counterparts, 
more often: (1) drove after drinking, (2) sped inside the city, (3) 'had 
driven a motorcycle, (4) raced other cars, (5) worked on their cars more, 
(6) had had a fist fight during the past year, (7) had older sibs, and 
(8) bad lower grades in school. . • 

Both accident and conviction rates (unadjusted and adjusted for mile- 
age) rose steadily from 16 to 19 years of age then dropped sharply. Mile- 
age rose steadily until 20 years of age, then levelled off. 

Gallagher & Moore (1968) did a comprehensive study of 197 male college 
students and 196 male vocational high school students. Data was collected 
from medical and psychiatric examinations, personality tests, psychomotor 
, tests, school records, and questionnaires. The best predictors of acci- 
dent frequency „ere mileage and such practices as drag racing and speeding. 

Gutshall (1968) found that IQ and socioeconomic status were not re- 
lated to accidents, violations, or mileage for 216 young males. 

Schuster (1968) studied 100 male California drivers under 25 years of 
age. His Driver Attitude Survey and prior -driver record were the best 
predictors of subsequent three year accidents and violations. Other bio- 
graphical data did not increase .the accuracy of prediction over that of the 
aforementioned predictors. 

' Brezina (1969) studied the driving record of 2,000 drivers aged 16-24 
in their first year of driving. Drivers aged 16-19 had the same accident 
rate as drivers 20-24. Males _20;24 had a higher conviction rate than males 
16-19, but there was no difference for females. 

Levonian (1969) studied 1,080 California tenth grade driver education 
students, few of whom were eligible for a license. The students were admin- 
istered an 83 item questionnaire measuring five scales -- Determination 
Adaptiveness, Expediency (oriented toward self-benefit at the expense of 
others), Defensiveness, and Ambivalence. The number of traffic violations 
was correlated with higher scores on the Expediency scale. 



McGuire (1969) did a further rinalysis of the data collected* in the 
aforementioned study by Mullins. The analysis was restricted to 3,000 
enlisted men 17-20 years of age who had been driving for two years, since 
the mileage data was for two years. Accident frequency was correlated with 
higher scores on a mechanical aptitude test, higher scores on the AFQT, 
higher mileage, greater number of moving violations, higher values for 
parents* homes, higher family income, and smoking more. 

Asher & Dodson (1969) analyzed some data* from project TALENT. A mail 
questionnaire was sent to students nationwide one year after they were 
scheduled to graduate from high school. Asher did not specify the mail 
strategy used or the petcentage responding. One of the questions asked 
was whether or not the person had had a traffic accident involving injury 
or $100 property damage during the past year. All subjects with an acci- 
dent and 10 percent of the accident free subjects were included in the 
study, for a total sample size of 8,000. There were 377 variables 
analyzed, including test data and biographical questionnaire data gathered 
while the .subjects were high school students. The author stated that he 
'was using the 5 percent level of statistical significance, but all the 
results in his Table 1, for example, were significant beyond the 1 percent 
level, so it appears that some error was made (also see next section), 
la comparisojri to those without an accident, those with an accident in the 
past year: (1) were more interested in auto repair, (2) engaged in sports 
less often, (3) worked more often during the summer for pay, (4) had 
received less allowance, (5) dated at a younger age, (6) went out more • 
evenings, (7) got lower grades than ability warranted, (8) did less well 
in school, (9) had more absences from school, (10) had a higher family 
income, (11) slept less, and (12) drove more. 

Suchman (1970) studied 1,500 high school and college students through 
questionnaires and interviews. Subjects were asked how many accidental 
injuries they had suffered in the past year which had bothered them for 7 
days or more. This included auto and non-auto accidents. Accident invol- 
vement was found to be related to behavior patterns, attitudes, and self- 
image. Having had 2 or more such accidents was associated with ^'socially 
deviant'* responses, including getting a thrill out of riding in a fast 
car* 

Carlson & Klein (19 70) studied 8,09^ male undergraduates. The number 
of traffic convictions was positively correlated with: (1) the fathers* 
having had more traffic convictions, (2) lower grade point average, (3) 
coming from a broken home, (4) underachievement in school, and (5) viola- 
tions of non-traffic laws. The number of accidents was correlated with 
lower grade point averages. 

Kraus, Steele, Ghent, & Thompson (1970) interviewed 205 persons under 
21 who were involved in an injury accident or a property damage accident in 



which the loss was greater than $100. The subjects, 91 percent of whom 
were males, were obtained from police and hospital sources. Comparisons 
were made with matched accident-free controls. Approximately 35 percent 
of the accident subjects contacted, and 8 percent 'of the control subjects 
contacted, refused to participate. As compared to the control subjects, 
accident subjects more often: (1) failed one or more grades in grammar 
school; (2) enrolled in a vocational course in high school; (3) smoked 
prior to age 17, although there was no difference at present; (4) were 
employed full time prior to 18 years of age, although there was no dif- 
ference at present; and (5) were arrested and convicted for non-traffic 
.offenses. No differences were found between the groups on: (1) mileage, 
(2) broken home, (3) number of residence changes, (A) school suspensions 
or poor conduct ratings, (5) high school dropout, (6) health problems (7) 
drinking habits, or (8) self-ratings on aggressiveness, irresponsibility, 
social conformity, or frustration tolerance. 

In summary, these studios indicate that both youthfulness and inex- 
perience are factors involved in the high accident and conviction records 
of teen-agers and young adult drivers. Those with more socially desirable 
personal characteristics have better accident and conviction records than 
others . 

The results indicated that those with accidents and convictions were 
more often from broken homes, had more problems with their parents, had 
more problems in school, drove more, and had more '^delinquent*' type per- 
sonalities. The results as to driving behavior also provided support for 
the stereotype of the reckless teen-age driver. 

Literature Review on Driver Education and Training 

In general, early research prior to 1960 will notl)e reviewed speci- 
fically, as it has been critically reviewed before (Allgaier, 1964; 
Association of Casualty and Surety Companie's, 1957;, .Barnes & Flannigan, 
1958; National Education Association, 1957). This early research was done 
mostly by driver educators, and most of the research suffered from serious 
methodological deficiencies, for example, having a disproportionate number 
of females in the driver education group. This early research found that 
those taking driver education had better accident and conviction records 
than those not taking the course. 

No truly experimental research has ever been completed on driver 
education or. training and subsequent; ac9idents. All research described 
below was ox post facto. Assignment of subjects to a driver education 
group or to a control group by the researcher is currently being done in 
a research project at the Center for Transport Studies, University of 
Salford, Salford M5 4WT, LANCASHIRE, ENGLAND, under the direction of Dr. 
S • Raymond . 



California is unusual among the scates in hivinc: separate courses for 
the classroom and behind- the-i^heel phasf^s of trrainin^. Tn other states 
'Mriver education" refers zo an in'begrated classroon^ ard Vhind-the-wheel * 
course. In California, ''driver education'* refers co the classroom course, 
while "driver .training/' refers to a separate behind-che-wheel course. 

New York Department of Motor Vehicles ^undated) mfched ^,roups on 
academic standing in high school, and found those wa ch driver education 
had better accident and conviction record?. 

Kemper (undated) studied approximatelv ?0,000 stMdents at 23 high ' 
schools nationwide. Groups were. matched on several factors. Males with 
driver educatioa^had fewer accidents and convictions than tho^e without. 
The results for females were not stated. 

The Association of Casualty and Surety Companies (1957) reviewed the 
research in the area. They concluded that the research tended to be invalid, 
and that no conclusive evidence as to a cause and effect relationship could 
be established due to the presence of volunteer bias. By volunteer bias is 
meant that only a small proportion of studenti took driver education, and 
that these students volunteered for the course. Social^ scientists have 
found that those who volunteer for activities differ from those who. 
do not on many biographical characteristics (Bell, 1961). Coasequently, it 
was not determined if the differences in driver record were due to the 
driver education, or reflected pre-existing personal differences. Most 
of the studies presented showed accident means much» lower than are known 
to be the case, indicating that they were based on poor accident records. 

The Los Angeles City School Districts (1961) found that there was 
a volunteer bias involved in whether or not a pupil took driver training. 
Those taking behind- the-wheel driver training scored higher on* IQ and 
achievement test,s than those not taking the course, although there was no 
difference on grade point average. They also found a selective bias: 
The fact that pupils who take driver training in high 
school have, on the avj^rage, higher scores on tests of ' 
ability and achievement indicates that there is a certain 
amount of selectivity operating in the choice of pupils 
taking the course. In fact, counselors in approximately 
one-third of the schools in the sample admitted that some 
kind of ability selection takes pla6e. Similarly, six- 
teen percent of the principals indicated that driver train- 
ing is a privileged course and^that pupils should be 
selected to take it only if they had earned it by worthy 
citizenship anc achlovcoienc Of couctOy ip any subject 
in which vac oei..anc o* jvup^l:; co take it exceeds the 
number of possible placements, there is a tendency to 
select £Cod students and reject poor oncfs . 
No differences v;ere found -o^Jecn t^e f.rot ps or. car ownership, percent- 



age driving car to school, or amount of car driving on afternoons and eve- 
nings. The most common (68 percent) reason given for taking driver train- 
ing was for lower insurance rates. Those not taking driver training were 
asked why they had not taken the course. Of these, 65 percent responded 
that they had applied for the course, but had never been scheduled. 

Rainey, Conger, & Walsmith (1961) found significant differences 
between those taking and not taking driver education on 8 out of 26 scales 
on three personality tests. Strdied were 52 males who tooj^e^driver education 
and 104 non-driver education males, matched on residence area, graduation*" 
status, and access to cars' Those taking driver education had: (1) rower 
scores on the General Activity, Ascendance, Social Interest, and Masculinity 
scales of the Guilford-Zimmerman Temperament Survey; (2) a higher score on 
the Aesthetic scale of the Allport Vernon-Lindzey Study of Values; and (3) 
lower scores on the Feelings of Inadequacy, Physical Defects, and Nervous 
Manifestations scales of the California Mental Health Analysis. 

Kaesther (1961-62) studied all 17,P00 sixteen to nineteen year olds 
licensed in 1959 by means of a questionnaire ^egardiiig driver education 
and training. Driver record data througl*-3^1 was from Department of 
Motor Vehicle records. Three groups were\nalyzed : (1) the driver training 
group which had both behind-the-wheel driver training and classroom driver 
education, (2) the driver education group which had only classroom education, 
and (3) the no training group, comprising the majority of students, which 
had neither. Those in the driver training group had fewer accidents than 
those in the other groups, as well as fewer moving violations , but there 
was no difference for non-moving violation types. The differences' persisted 
over two years . " * 

Conger, Miller 6t Rainey (1-J66) studied three groups of male high school 
students. Group 1 consisted of 108 students who had completed driver educa- 
tion. Group II consisted^ of those 195 who had wanted to take driver educa 
tion, but were unable to do so. Group'^II consisted of those 314 who did 
not wish to take drive-r education and did not. Those with -driver education 
had fewer violations than the others, but there was no difference among the 
groups in responsible accidents in the first four years of driving. Those 
taking driver edbcation drove less than the othf?rs, and had higher IQ's 
and higher socioeconomic statu's. Sub-groups of forty subjects each from 
each group were formed by matching on mileage, IQ and socioeconomic 
status-. The results are presented in Table 1, in which the means for the 
matched groups are labelled adjusted means. For the adjusted means those 
in Group I had significantly fewer accidents, but the same violation " 
frequency, as the other groups. 

This particular use of the method of matching to control for biograp- 
hical differences between the groups is methodologically unsound for 
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several reasons (Campbell 6f Scartley, 1963 ; Krc edman , 1^50; Thorndike, 1942; 
Walker & Lev, 1953). First, che sample size and statistical power of the 
comparisons are drastically reduced. Second, the findings for the matched 
subgroups cannot be validly generalized to the total* ^roup, so that the 
overall effect of the treatment cannot be evaluated. Third, the subgroups 
were only matched on the observed scores. To the extent that there was 
error ijivolved in the measurement of the matching variables, differential . 
regression toward the mean couid result in driver record differences 
between the matched j^roups, even if driver education wa? totally ineffec- 
tive. The analysis of covariance does not suffer fron: the first two 
limitations mentioned; the influence of measurement error on the analysis 
of covariance with multiple covariates is discussed in Chapter 5. Given 
the fact that there was no difference in accident means among the groups, 
and given that 'the volunteer bias appeared to favor those with driver 
education, it would be mathematician y impossible for an analysis of covari- 
ance to reach the conclusion that the adjusted accident means were lower 
for those with driver education. Consequently, the findings for accidents' 
should be considered an artifact of the method used. The correct conclu- 
^sion from*the data should be that no evidence was found Cor the effective- 
(less of driver education in reducing accidents. Many of the other studies 
reviewed in this section also used a matching procedure. - ^ 

Burg (1967) in conjunction with the California Department of Motor 
Vehicles, did a study of the relationship between visual acuity and driver 
record. As part of the study, data on driver education and training was 
collected. The data was collected bv interviewers ac many DMV offices 
throughout the state. Approxim 'tel / '^O [c/tent ot: those contacted agreed t 
be interviewed. In the sample were 2,liOu drivers under 19 1/2 years of age 
Some unpublished data from the studv is presented in Table 2. The DMV 
driver record data was for approxi*^acely the first tnroe years of driving. 
For males there was a lower co^-s-iclior x.icc for ihuse vith any form of 



driver education or training. For females there was a lower accident 
rate for those with any form of driver education or training. Those who 
took driver education or training drove and smoked less than those who did 
not take either course- 

Ferdun, Peck, & Coppin (1967),, in the study described previously, found 
that those taking behind- the-wheel training had fewer moving violations, 
but as many accidents, as those without training.* Males who took driver 
training drove fewer miles than those not taking the course. The major 
limitation of this study was that the one year driving record was not keyed 
to either the date licensed or the date completing driver training. For 
those 19 1/2 years of age, for example, the driving record was for the 
period from 19 1/2 to 20 1/2 years of age. This might well be as long as 
4 years after completing driver training. This study was therefore not 
very sensitive to any effects of driver training in the first year of 
driving, and cannot be considered conclusive. 

Crancer (196 7) found that those under 21 with ^'driver training** had 
fewer accidents and convictions thap those without it. There was some 
evidence for between-county variability in the differences in driver 
record by driver training status. 

Mullins (1967) studied 13,000 new Air Force personnel and found 
no relationship between the number of self-reported accidents and 
whether or not the subjects had any form of driver education or 
training. 

Asher (1968) studie'd a nationwide sample of 532 seniors who had had 
the opportunity to take "driver training." The questionnaire item was "Did 
you take driver training in high school?" This question was rather ambig- 
uous. Seventy variables from the project TALENT data bank were analyzed 
to determine if those taking driver training differed from those not 
taking the course. Slight differences were found on 11 variables. Those 



taking driver irainin^ hnii a oeiter ^noAled^v of <.c*\hTic su.>}ect::^, hi>»bC'r 
IQ, higher socio-economic status, .^rartoJ wor^ir.; a* a l.vier <u;c , had / 
fewer dates per week, and had hi»:her c'u-jcati onal aspiritiors, than their, 
counterparts. Neither personality tests nor inrcrcsi. invoptories discrin)- 
inated between the groups. 

Asher & Dodson (1969), in the research describe: J previovjslv, also 
studied the effectiveness of "driver training-.'* Iho cmparisons were nvide 
between those who took driver training and those who oid not, even though 
a course was available. The correlations with accidents were -.01 for 
males and -.03 for females, with n*s of 3,928 and 3,271, respectively. 
The authors indicated that neither of the correlations was statistically 
significant. This is incorrect. With a sample size of 3,271, a correlation 
of ,03A is significant at the .05 level. The relrjtionship was in the 
opposite dire(^tion to tiiat expectccl, namely that -females with driver train- 
ing had more accidents. 

McGuire (1969a) studied the effectiveness of behind- the-wheel driver 
training in California. There were 220 students from public and parochial 
schools. Comparisons were made hetween ^4 7 matched pairs. No differences 
in accidents were found between those with and without training. Due to 
the small, unrepresentative sample, this result cannot be considered con- 
clusive.. 

McGuire (196,9b) did a further analysis of the study by Mi:ilins 
mentioned above. He studied a subsample of 1,^*72 enlistee* men between 
the ages of 17 and* 20 who had been driving fo. 2 years. Those" without 
any driver education or training were compareJ with those who had a 
maximum amount of education and training as well as with those who h'ad 
a moderate amount . No differences in accident frequency were found among 
the three groups. 

Harrington (1970) found that driver trai aing instructors were able to 
predict success on the California DMV drive test '^ith better than chdnce ^ '-^ 
accuracy. Only 73 percent of those with both classroom driver , education 
and bt2hind-the-wheel driver training were able to pass DMV's drive test 
on their first attempt. 

All of the studies evaluating driver education suffer from one' or 
more of the following limitations: (1) unsound stati.stLcal techniques, 
(2) poor accident records, or (3) failure to adequately allow for yolun- 
teer or selection biases. » ' ■ 

The general consensus of the studios is tiiat those who have., taken 
driver education or training ^i<ive better accident and conviction records 
than those without any formal tijinini; The ^»eneral consensus of the 
findings comparing the hi opr'nphical' characteristic of Chose with and with- 
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Out driver education is chac chose taking driver education have more 
favorijtije, 'tiorif soclaU>r desired, characteristics. These two findings 
raUc the question as to whether or not the differences in driver record 
between chose raking and not caking driver education were caused by the 
driver education, or were wrelv a reflection of the superior personal 
char.3Cteristlcs of chose taking driver education. No definitive study 
^as been dov\e 3ns'->er this question. 



CHAFTER 2 



METHOD 



In this chapter we shall present the details of the data collection 
and processing, as well as the statistical techniques employed. 



Driver' Record Data 

For practical reasons, five counties were purposively selectad as being 
fairly representative of the State of California. The five counties were 
Fresno, Sonoma, Sacramento, Stanislaus, and Los Angeles. Individual 
subjects were selected by searching the driver record file at DMV head- 
quarters- as follows. For the first four counties, all files of driver 
records whose license number ended in the digits from 05 to 99 were 
searched. Those subjects who obtained their licenses at any DMV field 
office within the county, who had a mailing address within the county, who 
were 16 or 17 years of age at the time of licensing, and whose license 
application was processed at DMV headquarters during the odd-numbered 
months of 1963, were selected. For Los Angeles county only subjects 
applying for a license at a DMV field office within or near the boundaries 
of the Los Angeles City School District were selected. The reason for this 
was that it was intended to restrict the school data collection to the Los 
Angeles City School District, for practical reasons. Also, in Los Angeles 
only subjects whose drivers license number ended in digits from 75 to 99 
were selected, as this provided an adequate sample size. The sample 
can not be considered a completely representative sample of the entire state. 
The number of iubjects from each county is presented in Table 3. Males 



1 .•J.f,*" 



* i 



made up 58.4 percent of the sample. 

Since this study, was restricted to 16 and 17 year olds, the percentage 
of this ace group which was licensed is presented in Table A. This table 
was based on a 10 percent sample of the computerized driver record file. 
Population figures for each ar,e group were obtained from the California De- 
partment of Finance (1968). The tabled values were point-in-time estimates, 
and cannot be interpreted, for example, as stating that only 36^ percent of 
16 year old males were licensed during the year they were 16. Rather, this 
figure lay -between the 36 percent for 16 vear olds and the 68 percent for 17 
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f TABLE 4 

P?fcentaAe of Age Group with Valid Licenses by Sex 
(As of August 20, 1969) 



Age 


Sex 


Male 


Female 


16. . 




36.0 






25.9 


17.. 




68.3 






50.5 


IB 




84.6 






63.2 


19. 




89.2 






72.3 


20. . . 




91.8 






71.5 



year old inaleS. It may be seen that che present study sampled from the 
majority, but far from all, of those who would eventually comprise the 
adult driving population. 

Driver record data Through December 31, t^67, from DMV .files were 
manually coded by clerical personnel during the spring and summer of 1968. . 
Definitions of variables obtained from the^'or^rgina-l-t^ license 
are presented. in Exhibit 1. Some of these and .subsequently defined varia- 
bles were manually coded differently and recoded' by computer processing.- 
The definitions and codes presented were .the final ones used in the data 
analysis. Some variables were multiplied or divided by powers of ten for 
scaling purposes. The values of all variables were rounded or truncated 
to integer form. Whenever any data was missing which was necessary for "the 
definition of a variable, a control value 999 was coded. The definitions 
of accident types, violation types and actions from the driver record file 
are presented in Exhibit 2.' The number of accidents, etc., was counted 
in five 'time periods six months prior to licensing, and by year during 
the four years subsequent to licensing. For those subjects with instruc- 
tion permits, the number of accidents and convictions was also counted 
during the length of the permit. 

It should be emphasized that whether or not an accident was entered 
on the driver record file did not depend to any great extent on self-report 
by subjects. Fatal and injury accidents, many property damage accidents 
investigated by the poUce, and property damage accidents reported by 
another driver were entered on the record, even if the subject did not 
report them. Previous California research has indicated that the vast 
majority of reportable accidents and convictions are entered on the record 
(Schuster & Guilford, 196A; McGuire, 1969a), The present results from the 
interview of high and low accident subjects tended to support the fairly 
high accuracy of DMV's records. 

This still leaves the problem of the many minor property damage acci- 
dents which -were not required by law to be reported. The influence of 
lack of knowledge of these accidents on the results is difficult to assess. 
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■:X''/:bit i 

Definitions and Codes of Variables Obtained from the 
Original Drivers License 



Fresno County 

0. Other counties 

Sonoma county 

0. ' Other counties 

Sacramento county 

0. Other counties 

Stanislaus county 

0. Other counties 

Los Angeles county 

0. Other counties 

Height 

Height in Inches 

Weight 

Weight in pounds 



Single original license 

1. Married, separated 



1. Fresno county 

1. Sonoma county 

1. Sacramento county 

1. Stanislaus county 

1. Los Angeles county 



2. Single, divorced, annulled or widowed 



Drive test score 

Score 70-99 on DMV drive test passed* Scores of 100 were 
coded as 99 . 

Age licensed 

Number of weeks completed between 16th birthday and .date 
licensed. Zero to 6 days subsequent to the 16th birthday 
is 0 weeks, 7-13 days is 1 week, etc. 

Length instruction permit 

Number of weeks between the date subject obtained instruction 
permit and the date licensed. If the subject did not have an 
instruction permit, 0- was coded . 

Instruction permit 

0. Did not have 1. Had instruction permit 

Traffic density 

Number of registered vehicles per linear mile of roadway in 
each county: Fresno--39, Sonoma--60, Sacramento--118, 
Stanislaus--57, Los Angeles--202 . 



T 



-17- 



EXHIBIT 2 

Definitions and Codes of Driver Record Data 

Accidents 

The total number of accidents in each time period. All fatal and 
injury accidents are required by law to be reported by or to the 
California Highway Patrol (CHP), which reports their, to DMV Some 

accidents are also reported by the CHP. Entries are made 
on the driver record of each subject invdlved in the accident 
Accidents m which one party suffered damages of $100.00 or more 
blHrn^'^'^^uH" reported to DMV under !he Financial Responsi- 
r-llr,ll 1 u"^^" any one driver in a multiple vehicle accident 
reported such an accident to DMV, the accident was entered on the 
driver record of all drivers involved in the accident" 

Fatal and injury accidents 

The number of accidents in which someone was killed or injured. 

Property damage accjLdents 

The number of accidents in which no one was killed or injured. 

Single vehicle accidents 

The number of fatal and injury accidents in which only one vehicle 
was involved (Codes 22-27 of the CHP coding manual for Vehicle 
Combination) . 

Drunk driving, acciden ts 

The number of fatal and injury accidents in which our subject was 
obviously drunk or his ability was impaired (Codes 1-2 of CHP Drivers 

Partially-at-fault accidents 

The number of fatal and injury accidents in which our subject's 
violation of the law contributed to the accident. In most instances 
this was equivalent to legal responsibility (Codes 1-27 of CHP 
Driver's Violation). 

Accident cost 

Accident cost in hundreds of dollars, calculated as follows:- 
Cost = $90 X (number of fatal accidents) '+ $22 x (number of injury 
accidents) + $4 x (number of property damage accidents). The 1964 
'^Pf accident were the direct costs, and did not 
include the cost of loss of future earnings, for example, except 
CO Che extent compensated by insurance (Smith & Tamburri, 1968). 

Length license gap 

•^The number of days the drivers license was expired or cancelled 
Only gaps of 90 days or more were counted.- 

Accident rate 

The number of accidents times 10,000 divided by Mileage T Score (see 
Exhibit 5). This yielded scaled accidents per standard score uni? 
of mileage. For subjects with no accidents, the score was 100 divided 
by Mileage T Score. This yielded a different score depending on 
foilowl- " having them all scored 0. Some example! are as 



No. accidents Mileage T Score Accide nt rate 

0 50 

0 100 

1 50 
1 100 



2 
1 

200 
100 
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EXHIBIT 2 (Concinued) 

Convictions 

The number of convictions for trafcfic offenses. When a person re- 
ceived a traffic ticket and was found guilty or forfeited bail, the 
courts sent DMV an "abstract of conviction" which listed the sections 
of the Vehicle Code which the subject was found guilty of violating. 
Each abstract was counted as one conviction, irrespective of the 
number of sections of the Vehicle Code violated. 

Violations 

A violation was a section of the Vehicle Code listed on an abstract 
of conviction. That is, the subject was guilty of violating one 
section of the Vehicle Code. Each violation was counted separately, 
with one exception. Multiple speed violations on one abstract were 
counted as only one violation, since they usually referred to the 
same act, one violation for exceeding the posted speed limit, and the 
second for violation of the basic speed law, driving at an unsafe 
speed . Violations by passengers , bicyclists and pedestrians v:ere 
excluded. The violation types are listed below, with the sections- 
of the Vehicle Code in parentheses. PC indicates penal code. 

Sign violations 

Failure to stop for signs or signals, or otherwise obey traffic 
signs (21451a, 21452a, b,c, 21454a, 21457a, b, 21461-62, 22450-52, 
22454) . 

Lane placement 

Failure to drive on the right side of roadway, crossing double lines, 
etc. (21459-60, 21650-57, 21658a, b, 21659-64). 

Following- too- close 

Following too closely (21703-06). 

Passing 

Passing without clearance, passing on grades and curves, passing on 
the right, etc. (21750-59). 

Right-of-way 

Failure to yield the right-of-way to veliicles or pedestrians as 
required (21800a, b, 21801-04, 21805b, 21806a, 21950a, 21951-52, 
21954b) . 

Turning 

Illegal turn or failure to signal turn (21460.5, 22100a, b, 22101d, 
22102-11) . 

Speed 

Speed over posted limit, or too' fast or too slow for conditions, 
speed contest (22349-58, 22358 . 3 22362-63 , 22400, 22405-08, 22412, 
23109). 

Drunk driving 

(PC 367d,e, 23101, 23102). 

'Reckless driving 

(PC 192.3, 23103-04). 

Drug 

Driving under the influence of any drug or glue (23101.5, 23102.5, 
23105-06, 23108) . 

Driving while suspended * 

Driving with a suspended or revoked license, or after refusal by the 
Department to issue or renew a license (14501) . 
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EXHIBIT 2 (Continued) 

Hit and run 

Failure to stop after an accident (2000i-02, 20007). 
FTA/FTP 

Failure to appear in court or failure to pay fine, as promised, for 
a traffic conviction (40508-09). ^ f , 

Equipment 

' 28050^5''%805ir' ^^^"^^^^^^^^ (23130, 24002-27907, 28050, 

Miscellaneous moving 

Failure to obey traffic officer or fireman, violation of restrictions 
^ on a arivers license, unlawful use of license etc • f 9800-01 i^-^ao 
14603. 14610. 16457. '21700, 21702, 21707-lo! 21711-:i2) ' ' 

Miscellaneous non-moving 

All sections of the Vehicle Code not specified above, including such 
areas, as vehicle registration, transportation requirements, occupa- 
tional licensing, etc. ^ 

Actions 

nn"^L^o^^r^^r%''^''^ ^^''^^ traffic convictions, and were noted 
on the abstract of conviction. Most court suspensions in this study 
were from juvenile courts, in which brief suspensions of the drivers 
license were the usual punishment. ariverb 

DMV probation was usually received due to- negligent operator status 
owing to a high conviction rate. 

DMV suspension or revocation of the license was administered to "hard 
core negligent operators, those not obeying the Financial Responsi- 
bility laws, and those committing certain- serious offenses, such as 
repeated drunk driving. - ' 

In,tHe event of an overlap between a court suspension and a DMV 
suspension/revocation, only the DMV action was coded for the period 
of overlap. ■ ^ 

Single license renewal 

0. Married, separated 1. Single, divorced, annulled or widowed, 
of coding^ "^"^"^ recent drivers -license on. file at the time 

Adding these accidents to the criterion measure would obviously increase 
the accuracy of the count, and the effect would' generally be to increase 
the magnitude of the correlations.'- However, it still might be necessary 
to set some lower monetary limit below which accidents would not be counted. 
Very minor property damage accidents may be mpre randomly distributed among 
the population than more serious accidents. It would make an interesting 
research project to collect accurate cost data on all accidents, then deter- 
mine the effects on th correlation coefficients of omitting accidents below 
various costs from the criterion measure. 

The characteristics surrounding fatal and injury accidents were coded 
from the accident reports filed by or with the California Highway Patrol 
(CHP). The definitions of accident characteristics will not be presented 
here for three reasons: (1) the names of che variables and the classifi- 
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cations in the tables make the meaning clear in most instances, (2) the 
receding from the CHP accident coding manual is obvious ia most instances, 
and (3) the variables are named and classified differently in Chapters 
3 and 4. Appropriate comments on these variables will be made as they 
appear in the text. Most of this data, such as road class and time of 
day was purely descriptive, .and was probably quite accurate. Some vari- 
ables difficult to assess, such as drunk driving or vehicle defect, were 
probably underreported . 

School Data 

School records were chosen as a source of data since the school is 
the main extra-familial social institution of which the teenager is a member, 
and degree of socialization has been found to be one of the best predictors 
of driver record • By socialization is meant conformance with the prescribed 
behavior, norins, and ideals of society. 

In Los Angeles county, only school data from the Los Angeles City 
School District was used. The mail questionnaire (see next section) asked 
the names of high schools attended. The names of the subjects, and the 
high schools attended, and their, birthdates were sent to the Los Angeles 
City School District. Names and addresses (on the original license) of 
subjects not responding to the questionnaire were sent to the District, 
which located the probable high school of attendance on the basis of the 
address. Pnoto-copies of the school records were then made and lent to 
DMV for coding. 

In the other counties, all public high schools were visited, and the 
records were searched and coded by DMV employees. Transfers to other high 
schools within the county were followed up. 

The percentage of subjects for whom we were able to obtain school 
records is shown in Table 5 by county. The lower percentages for Los Angeles 



TABLE 

Percentage for Whom School Records were Obtained hy i,ountv and :,oy 





County 




Sonoma 


Sacramento 


Stanislaus 




All / o' l < > 


1 e 


81 


76 


86 


83 


52 


;i 




79 


77 


82 


78 


*)1 


6V 





county reflected the different methods of sample selection and data collec- 
tion for that county. 

The definitions of the school data variables are presented in Exhibit 
3. These variables represented most of the variables commonly available 
on the permanent records. 
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EXHIBIT 3 ' 

Definitions and Codes for the School Variables 

Birth location 

1. Same county 2. California 3. Other 

Home status 

1. Lived with both natural parents 2. Lived with one natural parent 
3. Other 

Year left school 

Last grade (8-12) completed prior to leaving school for any reason. 
Transfer 

0. No 1, transferred to another high school 
Dropout 

0. No 1. Dropped out of high school before graduation 

College transcript 

0. Other 1. Hiph school graduate with transcript sent to college 

Driver training grade 

Grade received in behind- the-wheel driver training* 1. D 2* C 
3. B A. A 

Grade point average 

Sum of grade points for all classes per above times 10 divided by 
the .number of classes 

GPA trend 

0. GPA falling Senior GPA < Junior GPA < Sophomore GPA. I. GPA 
oscillating Other 2. GPA rising Sophomore 'GPA -< -Jurior GPA < 
Senior GPA. Subjects without GPA*s in all three years were coded 999 
as a control value. 

Citizenship grade 

This was a measure of work habits, cooperation and classroom behavior 
Grades were standardized separately for each sex within each high 
school to T scores, with a me^n of 50 and a standard deviation of 
10 . High scores indicated good citizenship. 

Absences 

Ten times the average number of absences per regular school year. 
Non- language IQ 

Non-language intelligence quotient in IQ. score form. If this datum 
was missing, Language -IQ or Total IQ was substituted when available. 
If none of these was available, then the Achievement Test score was 
transformed to an IQ score, directly via standard deviation units, 
and the transformed, score was substituted. 

Achievement test 

Average of the T scores on English and Mathematics Achieverent Tests. 
Missing data was handled per Non-language IQ. 

IQ discrepancy 

0. Other 1. Non-language IQ was more than lA points greater than 

Language IQ. Some clinical psychologis'rs claim that this suggests 

^psychopathic tendencies." 

Achievement index 

Grade Point Average times 100 divided by Total IQ. High scores indi- 
cate overachievement in school in relation to ''native ability.** 
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EXHIBIT 3 (Continued) 

Rural schoo^ 

0. Other 1. High school was in a rural area or in a city of less 
than 10,000 population 

School data missing , 

0. School data was collected 1. School data missing 



Two variables, Language IQ and Total IQ were dropped due to a pro- 
gramming error. Other variables defined in terms of either of these 
variables were calculated prior to the introduction of the error, so were 
not affected- 
Three variables were dropped due to a lack of adequate data available 
at the schools in readily accessible form. These variables were Times 
Tardy, Sports Activities, and Non-sports Activities. The latter two were 
included' in the mail questionnaire data. 

Two variables collected. Parents Occupation and Driver Training Status 
will be discussed under Questionnaire Data. 

Various means of defining the variables were evaluated in order to 
determine which had the highest correlation with four year accidents and 
convictions . None of the less obvious or more comple>( variables was 
appreciably superior to those presented in Exhibit 3. After comparing the 
correlations with accidents and convictions with those presented in Exhibit 
3, these other variables were not analyzed any further, but are described 
in the following paragraphs. 

Ability groupings were made in many schools, so that brighter students 
were in the same class, and the less bright were in one or more other 
levels of classroom ability. This data was transferred to T scores, with 
higher scores indicating brighter Ability Groups. This T score was used 
to define variables as follows. 

In addition to simple Grade Point Average (GPA) , the following were 
evaluated: (1) Ability Group GPA the product of Ability Group T score 
and GPA; the purpose of this was to ♦'ake into account any difference in 
grading practices in the various ability groups; (2) English GPA; (3) 
Mathematics GPA; (4) English-Math GPA the average of (2) and (3); and 
(5) English-Math GPA times Ability Group T score. The purpose of these 
latter variables was to compare a^atiemic GPA with overall GPA. Another 
measure of academic standing examined was Graduating Class Rank. 

In addition to the Achievement Index shown, three other such indices 
were studied. These other indices used Ability Group GPA, English-Math 
GPA, or Ability Group English-Math GPA in place of simple GPA. 

The absences variable shown is total absences, which was also broken 
down into excused and unexcused absences, as it was thought that the latter 
would be a superior predictor. 
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Achievement Test was also broken down into subscores on English and 
Mathematics tests. 

In summary, the attempt to find better correlates of accidents and 
convictions than the more straightforward ones presented in Exhibit 3 
was a failure. 
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Questionnaire Data 

A mail questionnaire, presented in reduced size in Exhibit A, was sent 
to all subjects. The mailings to the Los Angeles and Sonoma county subjects 
were begun in December, 1,966. The mailings to the remaining subjects were 
begun in September, 1967. The split-up of the m.iiling was done for practi- 
cal reasons. The subjects were aged 19-22 at the time of the mailing." 

The mailing strategy took into account previous research on the subject 
(Parten, 1950; Peck & Harrington, 1968; sdott, 1961). Each subject was ' '■ 
first sent a questionnaire with a cover letter and a business reply enve- 
lope. Those failing to respond were sent up to three additional question- 
naires; atrtwo week intervals, which also included new cover letters and 
business reply envelopes. " ' 

Respondents were defined as those returning a complet.ed questionnaire. 
Non-recipients were defined as those who did not receive the questionnaire. 
This was -evidenced by either return of all questionnaires by the Post 
Office, or receipt of a letter from a relative saying that the subject - 
was out of the country or was otherwise unable to receive the questionnaire. 
Non-respondents were definec^s those not filing in the two previous 
categories. 

The percentage of subjects in each category is presented in Table 6. 

^ TABLE 6 ' 

PercenCAge Distribution of Response Category by Sex 



Response category 


Sex 


Male 


Female 


Both sexes 


Respondent. 

Non-respondent • 

Non-recipient 

All categories 


62.38 
' 23.31 
1A.31 
100.00 

1 


76. OA 
16.00 
7.96 
100.00 


68.07 
20.27 
11.66 
100.00 



Sixty-two percent of the males and 76 percent of the females responded to 
the questionnaire. This rather moderate response rate for four letters 
pr^obably reflected the fact that so many of the subjects were out of the 
st^e - either in the armed forces, or at school, or simply emigrated. 
Wltlithe non-recipient category excluded, the response rate was 77 percent. 
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EXHIBIT A 



YOUNG DRIVER QUESTIONNAIRE 

I*. In your opinion courc fines for aost traffic vloladont «rc generally: 

/ J touch too low EZJ « little too low LU about right 
Z' a little too high C3 »uch too high 

t 

2. What Is the nasie of the senior high school fron which you graduated (or the last one you attended)? 



N«ec \ Location 

3. List the names, dates and cities of any other high schools you attended. 



Date 



4. Did you attend a' high school which offered a driver education class with actual on-the*road 
Instructions? / Sf yes / . 7 no 

5. Did you conplcte a course in cn'thc-road driver training In high school? /. / y«« 

. . (school) (yearT 

CZJ no 

, If yes.^do you think It hfls oade you . 

I J ti much safer driver I 9, slightly safer driver CU little or no different 

L^L a 2;llghtly less safe driver ^ nuch less safe driver 

If yes, how would you rate the training you received In your on-thc-roaJ driver training course In 
high school? 

S U 3 2 I 

Very poor Kalr Excellent 

6. How would you describe the <;rassioora driver education you received In high school? 

none received excellent 1*^] good HD fair not very good AlV very poor 

7. in your Jpplnlon, what Is tho reajor cause of auto accidents? 

C- — /T^oor "drivers unsafe vehicles H^J ^oox roadways /^ / other (specify) ^ 

&. In licensing drivers, do you fc«fl that DMV should use testing procedures that /ire: 

r J much less djfficult to pass CO slightly less difficult to pass / 7 about the same as now 
/ / slightly toore difficult to pass much more difficult to pass 

9. The'enforccnent of traffic laws Is: 

/ / not nearly strict enough / ^/ not quite strict enough about right 

/a little too Strict r ^^TSaxcXx too strict 

10. ^ How mnny'conv let Ions for moving violations should a driver be permitted to have In one yeat before the DMV 

considers revoking his license? 

11. Dunng an average or typical tnonth, approximately how many alles do you drive 

To, frow, and during work or school * miles 

For errands and personal business 

(to store, bank, doctor, etc.) miles 

KecreatlonXCdates, pleasure driv- 
ing, to places of recreation, etc.) miles * 

Other miles 

TOTAL ^*mlles 

12. During the past 12 months, did you drive a lot more in one month than any of the others?/ / yvs / / no 

If yes, what month was it and how many miles did you driVe during that month? 

{month) - (miles driven) 

13: Since learning to drive, approximately how many miles have you driven? 

lA. How many miles of driving experience did you have prior to obtaining your first California drivers 
license (the one with your picture on It)? 

15. Uejcribe the vehicle you have driven most slnfce learning to drive: * 

Vehicle type* Make Model and body type Approximate 

^ , (motorcycle, (Bulck, Fiat, (Corvair, station Year Color nunber of 

^ trtici^, car, et^.) Honda, etc.) wagon, F-85, etc.) miles driven 

* by you 

£ ■ _ ■ f - 

16. When were you born? . 

(month) (day) (year) 

Dept. of Motor Vehicles 
^ , Research and Statistics 

(TURW OVER AM1> COHPLETE OTHER SIDE) P.O. Box 1828, Sacramento 

ADM 82A (NEW 12/66) » 
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EXHiniT A (Continued) 
Young Driver Quo5,cicnnairc 

n. Is the vehicle you drUe mosi nf :hc tlr^- (-ounp.* uiM, seu belts? ^^7 yes LZJ no 

If $0, Jo you wear then , • 

^ .lever CT/ o^r.i<iriialU ^bout h.ilf of the tine 

ZTJ rost of the tl?^t• /_J17 always 
18. CiKclv present r-iritol status: Sinftlc. Mirrle<*, DivorccJ, U'iJoved, i^erarjtcrt. ' ' 

IV. T^irried. *bcut how cM were you when first r.^rri-n-o took pUcc? ^_ ' 

How n^ny children Co you have** * ^ 

21. Vh.u W.-.S ycur father's prirrorv occup.it i -n-» Qccjp.it icn.il :itle ^ Industry 

:2. Vn.u your rpt.VrS prJL.iry occuo.itjon^ (if houficwifc. indicate so ) " " 

Occup.itio:nl Utlo Industry 

- ??. How „,.v b.other. ar^ s.ster. Jo vou h..ve^ How mny ^r^ older th.n yo.? 

2A. Are hoth vour p.ircnts stltl .ilive: f^.J Vc<> f^J nv» 

Are th-v....i^ 7 s^nrrli^d LTI separated C7 divorced CTi other 
25. w^.t is vour occvp.Kto:.. at Present' pri..rUv a .u.n.vif. or st.dent. indicate .o. If une.plov.o U.^ 
rerent OLcvpnion.) OccupatUa.M nrlo , Industry 

! Crar rar b'cho d; j M £^h School „L J _Col 3ere 

2/. ^hat .is vour oltxr%ue occupational ohjecrivc^ 

^^PJJ^[j;^/>'^J Industry and kind of cccupation ycu.ar- ' ~ 

What is your present occupational status? 

O enployed fulUtirre 'cj erployed part-tir-i- fZI "*"tirrd 
LJ •-nc.rployx-d CJ not crploycd r^ocaucc fulUtino i^ttdent or housrwifo 

29. Vhlle in h.^h school did you parciclpare in any of rhe followln, types of school .activities or or..,nW.K U-.O 

Snclal clubr (sororitios, fraternities, etc.) [ZD y^t* CJ no 

Acadenic clubs (.-nath clul,. spinish club, otc.) yes C7 no 

c. Student body actlvItSos .^nd school functions (<?.r 
school Cmce comittefjs, sttjdont politics and 

aUralnistration. ^tuOent body offlro holOers. crc.).. OJ ye^ rj no 

d. Intratrural >thict»e activity (4thl#*tlc activity 
within ynur school but not as part of rcKular 

phy,:cal education) [-j ^ 

30. If „e.^er of any of your school's athletic tears. ho« r^ny school letters did you earn? Uf nor , p^rt'ci- 
par.c. write -X- m blanks.) VarMty _^ Kon.varsi£y ^ ^ 

31. Check the spores vou lettered in durln?. h:t;h schr.ol . 

CD baseball CO fomball CO track CD basketball O none CD other - / 

12. Tn ter« of safety, how would /ou rate yourself as a driver? 

^ ' -Cerar'e . '^'\\Z'y 
^^. m relation to nost people of your are ^nd sex. how cueh do you drink (Mcohollc beverages)' 
CD t never drln!. £17 tr^ch less CD a Uttlc less C7 -^bout the sane 
CZ7 A little irore / 7 nwch rnore 
3'». On the *veraKe, how m«ny cigarettes do you smoke pet day?" 

15. AppVoxlfuitrly how^ ,r«ny full-time jobs have you had In the p«t U rw>nths? 

36. Did you have a car while In hl^h school? CJ yes /~J no rif i I \ ^ 

, driving U rc,.Url;,, tZJ Sopho.oro TlLioT CDs'Z'r ' ""^ "-^^ 

37. Kou !J»any hours of drivln>i did you do last week? 

3H. What percentage of your driving during the past year wa« done on a motnreycle? . . 

39. Have you ever been In the Amed Forces^ O ye. fCJ no (If yes. when?) _ * . ; 
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The definiclons and codes for the q.jcstiion.iai '^^tr* irca oresiinted 
in Exhibit 5. The numbers in parentheses collowinA th^ucnc^ of the vari 
able refer to the questionnaire number. Some of thv vaci^bles^ were coded 
in a direction opposite to that which would be -^xpecr^d fr.>ir the name of- 
the variable. . , . 

Questions 2, 3, 7, 10, lb, 19, and 31 were not inaly?.:-vi for various 
reasons . , * 

The accident and conviction rates by Response Category are presented 
in Table 7. "As' is usually the case, the Non-recapi^nts had the lowest 



Me.in Accidcr.ts ,ino C inviciions 1 * '^Var. 



Response caCiJKory 


1 4 f 






ilv 


Accidents 


Convictions 


Acci<;cnr^ 


Convjfc t I 






2.971 • 




0. 




0.66t 


' 3.923 


0.390 






*0.579 


2.K29 


0.310 






0.6^40 


3.173 


0. j.'ib 


0>iu 



rates, probably reflecting lack of exposure, and the Son -^respondents had 
the highest rates. An unusual exception was the result for female con- 
victions, where the Respondents had the lowest moan. The rates for the 
Respondents were fairly close to those for the total saraple. 

Both school and questionnaire data were available for ^5 percent of 
the males and 54 percent of the females. This permitted determining the 
difference on school data between those responding and not responding 
(including non-recipients) to the mail, questionnaire . The multiple re- 
gression equations are presented in Table 8. As in all such tables, the 

TABLE 6 

R««resslon £qu(itions (Ruta Co«f flc iencs) for Predict log 
Rft^ponso Mas from Schoc! Data t>y Sex 



^^x r.qyation 

Ha itt 

Response '^iH^ • -0.17 drftJe poi.H riveuv^ •< W • t ra. crif't 

Petnale 

k«»spon:je bias • •U.l»* v.r^Jt ?r:r' av^-^^e •C I. Iti-* At 

• 0.(6 Kv: >t»* ^ • ^ 10 3:rt* I .it > « 7 



■ • . EXHIBIT 5 

i;.-firuions csnd Codes .foV che Questionnaire Data 
i-uj f ; ..n.'.vi r«' te^pon-^e data 

X>rj,-, inc!ic,3CiP»- poTiotf (of approximately 2 weeks) in which mail 

' ^^^.z^ii^l^^^:''''"''''- -^icated th1^u%tionn\i?^' 

-CCicude. (r, 9) 




« tn<? s^xrs of Che chree scores. 

lesf .i;; uriiS^"^ indicate driver training made the subject a 

Caoe: i'*^ Htgh 5cor*?i^ indicate poor racings, 
driver edut^ict j^n (6) 

-:>ne fcc^nved 1, Too^ driver education 

Driver cxJ^cacior qu^ilicy xei 

Lojes 1-3, with ^he ron*^ received category excluded. Hieh scores 
, indicated poor rat toga • . ^ scores 

Mib^age work Ui) 

Monthly 'milcare .in cchi^ of -^iles. 

Hi leaj.;i'' n^f t ^ioc:. ill) 

MontMv Mlea.^e in ten^^ or miles. 

^'onthly 6tlcnr.e for recreation and other purposes in tens of miles. 
McncHiy ^ilear'? m tens of miles. 

^l^TC^H n plus mileage in the highest monlh of driving 
(ouebtion KM. tr hundreds of miles per-yearT 

Total nilt'Mi'e (H) 

Ir. thojis^inds^ of cile§' 

Prior miievi^c (!'^) . y 
In hurofed'^ of titles. 

HncAj?<' T 5core (U, 13^ 3?) . . 

-elf ^ '^Itf T^^'.re?^^'^^"'^^" '^^^^^ ^^l^^g^ -f^^r ea'ch sex separ- 
t I ^^^^^ Mileage was missing, che T score JEor Mileage Total 

_ or Hours Driving was substituted, in order of preference ^ . 

Vehicle veigiht. (15) 

%^tT4^tlU^^ Sh"^ 1"'^?" ^2,500) 2.. American com- 

^ vLi:!.;^! ^>^tVV9j 3. standard American cars ($3.000-$3 699) 
t ?,^^"^^f^V^Pp5lve cars {$3,700-$A,2O0) 5. Luxur/cars fover 

2 thro^ghl:"" "^'''^ '""^ cla1s?f?cat!ons'" 

Vehicle y^ar {tS) 

Coded iasc cvo digi^ts, e.^*, 1963 • 63. 



-28- 



' . EXHIBIT 5 (Continued) 

Vehicle mileage (15) 

In thousands of miles . • . » < 

Equipped seat belts (17) 
0. No 1. Yes 

Wear seat belts (17) 

Codes 0. Never ... Always. Those without seat belts were excluded 

Married (18) 

0. Single, divorced or widowed 1. Married or separated 

Divorced/separated (18^ " " 

0. Single, widowed or married 1. Divorced or separated 

Number of children (20) 

Number of brothers (23), 

Number of older sios (23) 

If the number of brothers and sisters was zero, code 0. - 

Parents alive (24) " > 

0. No 1. Yes 

Parents married (2A) 

0. Both parents not alive, separated, or divorced 1. Married 

Student (25) 

0. No 1. Yes ■ 

Housewife (25) 

* 0. No 1. Yes 

Grade "completed (26)- 
1-17+ . 

Occupational goal (27) ' 

Coded Duncan's Socio-economic Status Index (Reiss, 1961) for the occu 
pation. High scores indicated high status. 

Social mobility (21, 22, 27) 

Occupational Goal times 10 divided by Parents Occupation (see below) . 
High scores indicated the subjects pccupational status goal was 
higher than his parents' occupational status. 

Uneraploved (28) 

0. 'Employed full or part time, or full time student or housewife. 
1 .. Unemployed 

Social activities (29) 
" 0. No 1. Yes 

Academic activities (29) 
0. No 1. Yes 

Student activities (29) 
0. No I, Yes 

Intramural activities (29) 

0. No 1. Yes ' " • 

Varsity letters (30) 
Number of 

Non^varsity letters (30) 
Number of 



EXHIBIT 5 (Continued) 

Safety self-rating (32) 

Codes 1-5 with high scores indicating unsafe. 

Drinking (33) 

Codes 0. Never drink ,..5. Much more 

Number of cigaretFes (34) 

Number of jobs (35) 

Year own car (36) 

1. Sophomore 2. Junior 3. Senior 4. After high school 

Hours driving (37) 
Number, of ^ 

Percent motorcycle (38) 

0, 2, 10, 20, 80¥ percent 

Armed forces service (39) 

0. No 1. Yes 

Response bias 

Driver training not taken 

1. ^ tra1„"Ll "J'takM ^^^"^"^ ""^ 

Driver training taken 

0. Driver training not taken or not offered 
. 1- Driver training taken 

Driver training taken when offered 

^^^^^^r^^r'^.ui-^l^^^^ -^en. Those who 

rLfn'^nP^'^"'? ^21. 22. School data) 

Coded Duncan's SES for the father Tf t-h^ Pot-»,«^r 

unavailable, used the mother^ Tf nlLu ^^^her's occupation was 

School data. mothers. If neither was available, used the 

Questionnaire data missing 
. 0. ^Responded to mail questionnaire 1. Non-respondent or non-recip- 

order in the equation represents the. order in which" they were selected 

in ExhibHT^/T'!'" ^^'^ ''^^ - defined 

xn Exhibit 5. For both sexes Grade Point Average was the best predictor 

with those responding to the questionnaire -having higher grade point ave;. 

ages. In general, tne best predictors were-related to school achieven^nt. 

This would be expected, since completing the questionnaire would be a more 

dxffxcult task for the less able. Also, those with less academic achi 
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ment would probably be less interested in the questionnaire or the study. 
The multiple correlation coefficients were 0.31 for m^les and 0.26 for fe- 
males, indicating a moderately low overall difference between the response 
groups . 

That less than 100 percent responded to the questionnaire probably 
has lead to a bias in .the data, so that the results are not entirely re- 
presentative. For any particular statistic, the direction and amount of 
bias are unknown. In general, the difference on driver record and bio- 
graphical data between respondents and others was moderately low, suggesting 
that the overall bias was also moderately low. With regard to the bias in 
the correlation coefficients, the fact that the non-respondents had worse 
driver records as well as less favorable biographical characteristics,, 
has generally resulted in reduced correlations between driver record and 
questionnaire data, so that the correlations obtained were probably conser- 
vative estimates of the true figures. 

Interview Data 

In order to obtain a more co.mprehensive set of data on each subject, 
it was decided to personally interview high and low accident subjects, and 
to determine the biographical differences between the two groups. 

All males with three or more accidents, and all females with two or 
more accidents, in their first four years of driving,, v/ere defined as high 
accident subjects. High accident subjects comprised 3.48 percent of the 
male sample, and 5.3*2 percent of the female sample. Low accident subjects 
were defined as those with no accidents during the same time period. Low 
accidef^t' subjects comprised 54.80 percent of the male sample and 71.95 
percent of the female sample. 

The low accident subjects were chosen by computer as follows. If the 
computer tape record (records were in drivers license order) read was for 
a low accident subject, the drivers license number was stored by sex and 
county. If the record read was that of a high accident subject, the drivers 
license number, sex, county, ,and number of accidents were printed out. A 
count was made of^ the number of records read. When a high accident subject 
was found, and the total number of records read was an even number, the 
drivers license number, sex and county of the last low accident subject of 
the same sex and from the same county was printed out. When the number of 
records read was odd, the tape continued to be read until the next low acci- 
dent subject of the same sex and from the same county was encountered -- it 
was then printed out. In other words, the high and low. accident subjects 
were matched on sex and county, and in half the cases the low accident 
subject had a higher drivers license number, and in the other half a lower 
number. In some instances, when there was no, or only one, low accident 
record between two high accident records of the same sex and county, the 
same low accident subject; could be selected twice; consequently, there were 
a fen less low accident subjects than high accident subjects. A total of 
1,145 subjects were selected. 
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Sacramento county subjects were interviewed during the course of 
developing the i?hterview questionnaire. Several were found to be DMV 
employees or children of DMV employees. ' Also, many of the coding clerks 
were the same age as the subjects and might have known some of them. Con- 
sequently, it would have been difficult to maintain the confidentiality of 
the information for the Sacramento county subjects, so that they were drop- 
ped from the interview phase. Tracking down the subjects turned out to be 
more difficult and expensive than anticipated, so that the money allocated 
to the interview phase was expended prior to completing all the interviews. 
Consequently, the last 80 names (both low and high accident) on the Los 
Angeles county list were dropped from the interview phase. 

After these deletions, there remained 744 subjects we attempted to 
interview. Every means available, including attempting to contact the 
parents, v/as used to locate and contact the subjects. Subjects were offered 
$5.00 to participate. If this was unsuccessful, another interviewer 
offered $10.00. The degree of success in obtaining interviews is presented 
in Table 9. Interviewed were 55 percent of the males and a significantly 



TABLE 9 

Percentage Distribution of Interview Response 
Classification by Accident Status and Sex 



Response classification 


Sex 


Male 


Female 


High 
accident 
(N-175) 


accident 
(N-177) 


High • 
accident 
(N«210) 


Low 
accident 
(N=182) 


Interviewed 


56.29 


55.37 


67.16 


60.99 


Unable to locate 


20.00 


15.25 


12.38 


17.03 




16.29 


18.08 


10.00 


11. S6 


Remote California 


6.00 


6.52 


6.29 


5.69 


Refused 


5.71 


.3.39 


5.26 


6.96 


Deceased . . » 


1.71 


3.39 


0.95 


0.00 


All classifications...,. 


100.00 


100.00 


100.00 


99.99 



X male accident status vP. classification - 3.99, 5 df, p > .20. 

X female accident status vs. classification - 4.29, 5 df, p > .20. 

2 

X male vs.. female (both statuses) - 13.56, 5 df, p < .01. 



higher 64 percent of the females. There were no differences between the 
distributions by high and low accident status for either sex. The main 
reason for failure to interview the subjects was that they could not be 
located, or the subjects were found to be living out of California. 
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Only 5 percent of the subjects refused to be interviewed. The .Remote California 
classification meant that the subject was residing jn California outside^ 
the areas in which the interviewing was done Los Angeles county, Sonoma 
county, Stanislaus county, Fresno county, and the San Francisco Bay area. 

The interviewers were told they were interviewing people with all 
types of driver record, and that they were to tell tlieir subjects this 'if 
they" were asked by the subject? if they had been selected because of traffic 
tickets or accidents. Questions regarding the accident history of the 
subjects were placed at the end of the interview questionnaire, so as not 
to influence the results. ^ 

Most of the interview was taken up with the interviewer asking^ques- 
tions about the subjects* life and driving habits. Also, a '^driving 
behavior sort" was used. Fifty statements were printed on cards about the 
subjects* driving behayior at present and at ages 1^-17. The subjects ' 
sorted the cards into "me" and "not me" piles. Also sorted into the same 
piles- were 115 cards with adjectives on ^m,, so that the subject could 
describe himself. These adjec'tives were from lists developed by Hathaway, 
Meehl, and Black ^(Black, 1956), together with a few added by the present 
author. Finally, Scales based on the Aggression , Exhibitionism, and Change 
scales of the Edwards Personal Preference Schedule (EPFS) (Edwards, 1959). 
Items dealing with sex were deleted from the scales. Also items which were 
scored on more than one scale were deleted, so that the new scales were 
not ipsative. Since the scales were changed and taken out of context, the 
present findings can not be generalized to the usual scales, or to other 
u?es"'TTf^ the EPPS . 

The interview questionnaire is not presented .here for reasons of 
space. Those questions which differentiated between high and low accident 
subjects are presented in Chapter 6. The interview questionnaire, coding 
instructions, and means and standard deviations for all interview variables 
by accident group and sex, are available upon request. 

Data Processing 

All data were coded onto code sheets which were keypunched, then 
transferred to tape, A computer program was written which transformed the 
raw data into the final master tapes from which most analyses were done. 
The codes presented previously in the^ Exhibits were the final codes gener- 
ated by the computer. The hand coding was designed to be as, simple and 
error-free^ as possible. For example, only the dates of accidents were 
coded. The computer program then determined what year after licensing the 
accident occurred in, and add^d* 1 to the number of accidents for that year. 
If any data was missing, a cods of 999 was entered. An exception was made 
to the above for the interview data, where all coding was done manually. 

All coders were thoroughly trained and checked 100 percent during the 
learning phase. Thereafter qualit.y control checks v;ere made throughout 
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the coding process. All coding of accidents was double-checked by a second 
clerk for accuracy. i 

Computer programs' were written to check the pupch cards for the range 
of permissahle values, as well as for the^ consis tency of the relationship 
among the variables on each card. For the interview data, only the range 
of values was checked. All errors were corrected. Only one check was 
made between one card and another card, on driver training status. The 
results are presented in Chapter 5. 

After the master tapes'were created, the means, standard deviations, 
number of subjects, minimums and maximums were calculated for each variable, 
and inspected for accuracy. Two variables. Language IQ and Total IQ were 
deleted from further analysis, as errors had been introduced into the data 
by a computer program. The, other errors found were negligible. 

Statistical Techniques 

All hand calculations were double-checked by a second clerk. Table 
totals may not add due to independent rounding or truncation. All analyses 
of variance and t-tests followed Winer (1962). All tests of statistical 
significance were two-tailed at the 0.05 level. 

All X statistics were calculated on the raw frequerNgy distributions, 
even when shown with percentage tables. All statistics with 1 degree of 
freedom (df) were corrected for continuity. In some' ins tances tests 
were made in violation of the assumption of independence between categories. 
This was done when there was no practical alternative. In most, if not 
all, cases the resulting x^ statistic was so large that the significance of 
the differences was beyond question. In any event, such calculated x^ 
statistics should be considered approximations. 

The Pearson Product Moment correlation coefficient (r) was the main 
statistic used. The correlations required for statistical significance are 
presented in Table 10. Due to the violation of the assumptions for the Cise 
of r, the maximum value of r attainable was not 1, but some lower figure * 
(California Department of Motor Vehidles, 1964-1967; Peck, McBride, & 
Coppin, in press). The correlation between any two variables was based 
only on those subjects for whom datg was ^ available on both variables. Since 
driver record data was available for everVone., the correlations between 
driver record and school or questionnaire data, were based on all subjects 
for whom school and questionnaire data was available, respectively. In 
the case of correlations between school and questionnaire data, they were 
based only on subjects for whom both school and questionnaire data'were- 
available, and consequently were somewhat biased. The percentage of sub- 
jects for whom we have data from various sources is" presented in Table 11. 

Another major statistical method used was multiple regression analysis 
(Blalock, -19^4; Cochran, 1968, 1970; Cohen, 1968; Darlington, 1968; Draper & 
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TABLE 10^ 

Correlacion Coefficients Required for Statistical 
Significance at the .05 and ,01 Levels 
as a Function of the Sample Size N 




Note*. --Values for N greater than 2000 were calculated trom 
the ,formula--critical ratio divided by the square 
root of N. 



TABLE 11 

Number and Percentage of Subjects for Whom we Have Data 
*- ^ "From Various Sources 



Sex 



Source of data * 


Males 


Females 


Number 


Percent 


Number 


Percent 


Dri vei: record 


8,121, 




100 


5,79A - 


100 


School, record 


5,761 




71 


4,001 


69 


Mail questionnaire/ 


5,066 




62 


4,A07 ■ 


76 


Both school record and mail 












questionnaire 


3-,65A 




A5 


3,115 . 


5A ' 



Smith, 1966; Gordon, 1968; Li, 1964; Linn 6eWerts, 1969; Pugh, 1968).' 
A- forward selection stepwise regression program following Efromyson's 
algorithm'wa's used. Variables were added to the equation one at a time, 
until the multiple correlation ceased to increase significantly. The 
F values shown in ^he tables were the F's upon entry. The beta coeffi- 
cients^ shown in the tables were the standardized regression coefficients 
for the final equation. The beta coefficients are sometimes .interpreted 
as reflecting the unique contribution of the variables, which is not 
quite correct. The unique contribution relative to the other variables 
is the part correlation coefficient. However, the ratio of the part 
correlations of two variables in the equation is equal to the ratio of 
their beta coefficients, so that the magnitude of the beta coefficients 
may be interpreted as the importance of the variable as a predictor, 
relative to the other variables in the equation., This interpretation of 
the beta coefficients, which is often expressed by saying that they 
represent the effect adjusted for all other variables in the equation, is 
subject to certain limitations. For example, when two variables measuring 
essentially the^same phenomenon are entered in the equation, the magnitude 
of ^heir beta coefficients may be increased and have opposite signs. For an 
example, see pages 78-79. Another possible outcome would be a reduction" in 
the magnitudes of the beta coefficients. Consequently, interpretation of 
the beta coefficients, and comparison of them with the correlation coeffi- 
cients, should be made with caution. 

For a discussion of other statistical considerations involved in acci- 
dent research see Peck, McBride, & Coppin (in press). 

Comments on the analysis of covariance will be made In Chapter 5. 

\ 



CHAPTER 3 
LONGITUDINAL DRIVING .RECORD' 

This chapter will begin with an analysis of variables associated with 
Ucens.ng, such as drive test scores. Then an analysis of the accident 

for the first four years -of driving after licensing will be pr^ented, 
including year-to-year trends" in accident types, accident characteristics 
convictions, violation types, and DMV and court actions. The means 
st.andard deviations and correlation coefficients for most variables 'are 
presented in the Appendices. 



Driver Record Prior to Licensing 

Three variables derived from the o>?iginal license application will b^ 
analyzed: (1) drive test score, -(2) age. licensed, and (3) length of 
instruction permit. Then an analysis will be made of the accident and 
conviction rates prior to licensing. 

The average score on the drive test was 83 for males and 82 for 
females. This difference was statistically significant (t = 4.53 „ 
The percentage distribution of scores on the drive test is shown In Tabie 
12. Approximately 8 percent had very high scores of 95-99. The remaining 

* 

" TABLE 12 

Percentage Distr.^bution of Drive Test Score by Sex 



001) 



Score 



95 - 99. . . 

90 - 94 . .. . 

85 - 89. . , 

80 - 84. . . 

- 79.,, 

70 - 74... 
All "Scores 



Sex 



Male 



• 8.82 
15.70 
19.32 
20.08 
18.10 
17.98 

100.00 



Female 



6 .54 
14.90 
19.26 
20.00 
19.28 
20.02 
100 . 00 



scores were distributed fairly evenly throughout the other categories ■ 

The minimum licensing age was 16 years. The average age when licensed 

lo'o ''''''' 27 weeks for females (t - 

0.05 p < 001 . The percentage distribution of age licensed is shown 
xn Table 13. Thirty seven percent of the males and 28 percent of the " 
females obtained their license within four weeks of their sixteenth 
birthday. A steadily decreasing percentage . were licensed at later /ges 
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(weeks) 



TABLE 13 

Percencape Distribution, of Age Licensed by Sex 
(In weeks after 16 years of age) 



Sex 



Male 



Female 



Ape 
(weeks) 



Sex 



Male 



Femalo 



0-3.. 
A - 7.. 
8 " 11. 
12 • n 
16 - 19 

- ?^ 
24 - 11 
28 • 31 
32 - 

36 - J9 
40 - U 
44 - Ul 

- h\ 



37.35 
7.44 
S 32 
4.88 
4.22 
4.21 
''.94 
3.36 
2.87 
2.92 
2.68 
2.35 
1.90 



27.89 
7.66 
5.52 
5.33 
5.22 
4.25 
4.67 
3.91 
3.89 
3.27 
2.Z3 
2.87 
2 .44 



52 - 55... 

56 - 59... 

60 - 63... 

64 - 67... 

68 - 71. >. 

72 - 75... 

76 - 79... 

80 - 83. . . 

84 - 87... 

88 - 91... 

92 - 95... 

96 - 99... 
'lOO - 103. 
All ages . . 



2.29 
1.90 
1.33 
! .42 
^K39 
1.3.> 
1.34 
1.10 
0.86 
1.13 

i.o; 

0.82 
0.5/ 
99.98 



2.5?' 
1.7ft 
1.78 
1.71 
1 .49 
1 . 

1.73 
1.16 
1.57 
1.47 
1.21 
1 .21 
1.09 
100.02 



The minimum age for an instruc^tion permit was 15 and one-half years. 
Ninety percent of ^he females and 86 percent of the males obtained an 
instruction permit (y^ « 54.21, 1 df, p < .001). The average length of 
the instruction permit' (excluding those with no permitT^was 17 weeks for 
females and 16 weeks for males (t » 8.67, p < .001). The percentage dis- 
tribution of length of instruction permit is shown in Table lA . Thirteen 
percent of the males and 9 percent of the females had, permits ^for less 
than four weeks. Forty percent of .he males and 47 percent of the females 
had permits for 24 to 27 weeks, when the permits expired. This concentra- 
tion probably was due to many subjects' obtaining their permits and 
licenses as soon as they were eligible. The older the subjects were when 
they were licensed, the shorter the length of their instruction permits 
(r « -.32 for males, r '« -.20 for females). These correlations reflected 
the fact that those under 16 when they obtained their. instruction permit 
necessarily had to wait until 16 to be licensed. 

The average numbers of accidents and convictions were low prior to 
licensing. The rates' per thousand drivers are shown in Table 15. There 
were four accidents per thousand males during the period of the instruc- 
tion permit (16 weeks) . The figures iti parentheses give an annual rate 
in. order to permit comparison with the rate during trte first year of 
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TABLE 14 * 

Percentage Distribution of Length of Instruction 
Permit by ^ex 
(In weeks) 



Length 
(weeks) 


Sex 

• 


Male 


Ferrule 






. 13'.93_ 


9.77 


0 - 3 




'12.61 


8.94 


4 - 7 '. ..... 


• • • • •* • 


8.48 


/.04 


8 - U 




8.02 


8.16 


12 15 ' . 




7.57 


8.06 


}6 - 19 • 




8.66 


10.89- 


H) ' 21 




12.57 


14.98^ 


24 - 27 




27.73 


3:^.55 


26+- 




0.43 


*0.60 






- loa.Qo • 


99.99 




3 — 







J " ' .TABLE 15' 

Number of Accidents and Conviccions per 1.000 Drivers 
Prior to Licensing by Sex 

(Figures in parentheses are the 'number Adjusted 
* to an annual rate) 



Item 


Sex 


Male 


Female 


On 

instruction 
permit 


6 months 
prior 


On 

Instruction 
permit 


6 months 
prior 






U 


5 


2 


3 ' 






(13) 


. (10) 


(6)' 


(6) 




^ 4 


39 


58 


5 


10 






(127) . 


(116) 


(15)^ 


(20) 













driving. For example, ther accident rate for males during the first year 
of driving was 159, or more than ten times the rate of 13 while on an 
instruction permit. The 6 months prior column gives the , rates for all 
subjects during the period 6 months prior to licensing, irrespective of 



whether the accident or conviction occurred during the period of an in* 
struQtion perrjiit.- In absolute terms, males had AA accidents and females 
17 accidents during the period 6 months prior to licensing* 

•* Accicjent and Conviction Trends * * 

First, the joint distributions of accidents and convictions for the 
first year and- for the first four years of driving will be* presented . 
Then the year-to-year trends in the types of accidents and violations will 
be-pres/n.ted. , • 

The joint distributions of accidents and convictions for the first 
yeal^ of driving^re presented iq Tables 16 , and 17. Fiftyseven percent o*f 



TABLE 16 . .. 

Joint ^Di8Cribuclor\ .of Xccidencs by Convictions for' 
^che First Year of Driving for Males 

(Figures in parentheses are percencage^of all sub'jeccs). 



Number of convictions 



Number of accidents 



0 


1 


2 


3+ 


Total 


^,668 
(57.^8) 


428 
(5.27) 


21 
.(0.26) 


0 

(0.00) 


5, 117 
(63.01) 


1,386 
(17.07) 


340 
. (A. 19) 


^ 37 
*(0.46>' 


\ 3 
(0.04) 


1,766 
(21.75) 


516 
(6.35) 


154 
(1.90) 


21 
(0.26) 


1 

(0.01) 


69? 
(8.52) 


•215 
(2.65) 


75 
(0.92-) 


(0.10) 


1 

(0.01) 


299 
(3.6?) 


83 

(1.02) 


^43 . 
(0.53) 


7 

(0.09) 


• 1. 

(0.01) 


134 
(1.65) 


41 

'/(0.50) 


J14 
(0.17) 


. 1 
(0.01) 


1 

(0.01) 


57 

(0.70) 


19' 
(0.23) 


4 

(O.Oi) 


1 

(0.01) 


0 

(0..00) 


24. 
(0.30) 


12 

(0.15) 


4 

(0.05) 


2 

* (0.02) 


* 0 

(0.00) 


16 

(0.22) 


1 

(0.02) 


^ 3 
(0.04) 


/ 1 
(0.01) 


0 

(0.00) 


6 

(0.0'7) 


" '3 
(O.O/i) 


2 

(0.02) . 


0 

(0.00) 


0 

(0.00) 


5 

(0.06) 


1 

(0.01) 


0 

. CO. 00) 


0 

(0.00) 


' 0 
(0.00) 


1 

(0.01) 


/(O.^o]) 


0 

(0.00) 


0 

(0.00) 


1 - 

(0.01) 


2 

(0.02) ^ 


6.9A7 
(85.54) 


1,067 
(13.14) 


99 
(1.22); 


8 • 
(0.10) 


8,121 
(100.00) 



0 . 

1 ; 

2 . , . 

3...... 

4......" 

5.: 

6 

7... .... 

8.. . 

9 

.10 

11+ 

Total 



TABLE 17 

Joint Distribution of Accidents by Convictions for the First 
Year of Driving for Females 

(Figures 'in parentheses are percentage of all subjects) 



Number o(, 
convictions 



Number of accidents 



34- 



Tc.tal 



0.... 
1.... 
? . . ♦ • 

... 

S 

6 . . . . 

Total 



•4,657 
(80.38) 

525 
(9.06) 

75 

(1.29) 

12" 
(0.21) 

2 

(0.03) 
0 

(0.00) 



(0.02) 



5,272 
(90.99) 



319 
(5.51) 

140 
(2.^2) 

25 
{p.A3) 

k 

(0.07) 

'0 
(0.00) 

0 

(0.00) 
0 

(0.00) 



488 
(8.42) 



15 
(0.26)' 

16 
(0.28) 

0 

(0.00) 
1 

{0..02) 
0 

(0.00) 
0 

(0.00) 

0 

(0.00) 



32 
(0.53) 



(0.02) 
0 

(0.00) 
0 

"(0.00) 
0 

(0.00) 

0 ' 
(0.00) 



rO,02) 

-0 
(0.00) 



2 

(0.03) 



4,992 
(86.1£i) 

(11.75) 

100 
(1.73) 

17 

(0.29) 
2 

(0.03) 

" 1 
(0.02) 



(0.02) 



5,794 
(100.00) 



the males and 80 percent of the females were both accident and conviction 
free in their first year of driving. The "Total** row and colun\a gives the 
percentage having a given number of accidents and convictions respectively.. 
For example, for males^, 85.54 percent had no i^ccidents, 13. lA percent had 
one accident, 1.22 percent had two accidents, and 0.10 percent had 3 or * 
more accidents. Similarly, *63 .01 percent of the males had no convictions, 
21.75 percent had one conviction, etc. ^ ' , 

The joint distributions for the first four years of driving are pre- 
sented in Tables 18 and 19. Only 15 percent of the males and 44 percent 
'of the females were both accident and conviction free during their f'.rst , 
four years of driving. Seventy- two percent of the female's, but only 55 
percent of the males avoided accident-involvement in thfeir first foyr 
years of driving. Three or more accidents were reported for 3.49 percent 
of the. males and 0.96 percent of the females. 

The number of accidents and convictions per year is presented in 
Table 20 and shown in Figure 1. Repeated measures analyses of variance 
were done separ5*:ely on each trend shown in Table ,20 for each sex separately 
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Ic^ AccliJ^ntd bv Convicclons for the First Four 
Yrdr^, of Oflvin?. for K«le* 



rrtK***r« m pjifmrnrif* Jire y*rcfnt«Rf of all subjec^«) 







♦ . .Sus^x-r of Accidents 






























1 




3 




'5 


6 


7 


Total 






i — 

ft'- Ci* 


2a? 

i> 


(0 to> 


ff 

(0,11) 


■> 

(0^02) 


1 

(0.01) 


• 0 

(0.00) 


0 

(0.00) 


1,577 
(19.4>) 






in <^i) 


69) 


^2 
{\ 13) 


12 

(O-iS) 


? 

(0.02) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


1,536 
(18.91) 




4 


v.. 


(5 U) 


1C6 
(1 31) 


2$ 
(0 31) 


ro.os) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


1,264 
(15.56) 




1 






U7 

{1 4i) 


27 
fO-33) 


8 

(0.10)' 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


992 
(12.22) 








2?6 
(5 40) 


(1 2?) 


25 
(0 31) 


3 

(0 04) 


1 

(0.01) 


0 

(0.00) 


0 

(0.00) 


746 
(9.16) 


• 








60 


24 
(0.30) 


6 

(0.0?) 


3 

(0.04) 


0 

(0.00) 


0 

(0.00) 


522 
(6.43) 




^ 




^ HI 
\ (I 56) 


70 

(0-P6> 


21 

' (0 26)' 


7 

(0.09) 


' r 

(0.01) 


0 

(0.00) 


I 

(O.OU 


416 
(5.12) 






.u t:» 


f 


63 

(o.;g) 


1? 
(0 15) 


(0^0^) 


0 

(0 00) 


0 

(0.00) 


0 ^ 

(0.00) 


268 
(3O0) 


- 








(0 5» 


Q 

(0-11) 


3 

(0.04) 


1 

(0.01) 


2 

<0.02) 


0 

(0.00) 


200 
(2.46) 






62 


61 


37 
(0 £*6)^ 


13 
*0 16) 


6 

(0.07) 


b 

(0.00) 


1 

(0.01) 


0 

(0.00) 


180 
(2.22) 




to 




2i 

CO ?n 


23 ' 

(0 28) 


• 10 
(0.12) 


2 " 
(0.02) 


0 

(0.00) 


1 

(0.01) 


0 

(0.00) 


89 
(1.10) 




U 




{0 4o) 


20 
(0.2!i) 


^ 6 

(0.07) 


1 

(0.01) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


93 
(1.15) 




4 * 


27 


17 
21) 


14 
(0.17) 


(0.07) 


0 

^ (0.00) 


1 

(0.01) 


0 

(g.oo) 


n 

(0.00) 


60 
(0.74) 




f • 




2C 


7 

(0.09) 


(0 05) 


3 

(0.04) 


0 

(0.00) 


0 ■ 

(0.00) 


0 

(0.00) 


47 
(0.58) 








(0 15) 


6 

(0 07) 


1 

(0.01) 


2 

(0.02) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


29 
(0.36) 




» 3 * 


<o If) 


V U 

O U) 


6 

(0 07) 


(0.05) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


30 
(0.37) 


- 






1 

(0-Oi) 


2 

(0.02) 


0 

(0 00) 


' 0 

(0.00) 


1 

(0 01) 


0 

(0.00) 


0 

(0.00) 


19 
(0.23) 








i n' 

to 


2 

te 02) 


3 

(0.04) 


0 
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0 

(0.00) 


0 
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20 
(0.25) 








3 

(0 04, 


1 

(0 pi) 


0 

(0.00) 


1 

(0.01) 


• 0 
(0.00) 


0 

<0 00) 


0 

(0.00) 


7 

(0.09) 






I 

"J «M) 


•» 

(C 02) 


0 

(0,00) 


• 0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 
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3 

(0.04) 


• 




' I 


0' 


(0.02) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


3 

(0.04) 








2 


0 . 
(0 00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


2 

(0.02) 








I 

V vf vH / 
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.0 
(0.00) 


0 

(0 . 00) 


1 


0 

(0 .00) 


0 

\\3 .UxJJ 


3 






2 


2 

(0-02) 


1 

(0 01) 


0 

ro.oo) 


0 

(0.00) 


0 

(o.ooy 


0 

(0.00) 


0 

(0.00) . 


5 

(0.06) 






1 

fO 01) ' 


I 

(0 01) 


2 

(0.02) 


0 

(0.00) 


0 

(0.00) 


1 

(O.Ol) 


0 • 
•(0.00) 


0 

(0.00) 


5 

(0.06) 






0 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 
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0 
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0 
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0 
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0 

(0.00) 
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0 

(0.00) 


0 

(0.00) 


I 
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0 


1 

(0 01) 


0 
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0 
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(O.OO) 
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(0.00) 
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(0.02) 


0 
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0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


2 

(0.02) 






1 

, (O.OJ) 


0 

(0.00) 


0 

(0.00) 


1 

(0.01) 


0 * 

(0.00) 


0 

(0.00) 


' 0 

(0.00) 


0 

(0.00) 


, 2 

(o:o2) 






(Si BO) 


2,S2$ 
(31 09) 


863 
(10.63) 


212 
(2 61) 


55 . 
(0.68) 


11 

(0.14) 


(0.05) 


• I 

(0.01) 


8»12l 
(100.00) 
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r TABLE 19 ; 

Joint Distribution ot^Accidents by Convictions for phe First 
Four Years of Driving for Females 

(Figures in parentheses are percentage of all subjects) 



5 ■■ 

« 

Number of 






Number of 


accidents 






convictions 


0 


1 


2 


3 


4+ 


Total 


0 


2,543 
(43.89) 


517 
(8.92) 


61 
(1.05) 


(0.16) 


0 

(0.00) 


3,130- 
(54.02) 


1 


1,012 
(17.47) 


388 
(6.70) 


82 
(1.42) 


12 
(0.21) 


2 

(0.03) 


1,496 
(25.82) 


2 


366 
(6.32) 


236 
(4.07) 


/ Q 

HO 

(0.83) 


12 . 
(0.21) 


Q 

(0.00) 


662 
<11.43) 


3 


147 
(2.54) 


104 
(1.79) 


33 
(0.57) 


(0.16) 


0 

(0.00) 


o O O 

293 
(5.06) 


4 


57 

(0.98) 


40 
(0.69) 


13 
(0.22) 


2 

(0.03) 


0 

(0.00) 


112 
(1:93) 


5 


22 
(0.38) 


17 
(0.29) 


(0.16) 


2 

(0.03) 


(0.03) 


52 
(0.90) 


6 


(0.10)^; 


4 

(0.07) 


2 

(0.03) 


1 

(0.02) 


1 

(0.02) 


14 

(0.24) 


7 


(0.07) 


« 

(0.(J7) 


2 

(0.03) 


(0.02) 


Q 

(0.00) ' 


(0.19) 


8 


2 

(0.03). 


5 

(0.09) 


1 

(0.02) 


1 

(0.02) 


0 

(0.00) 


9 

(0.16) 


9 


2 

(0.03) 


1 

(0.02) 


1 

(0.02) 


0 

(0.00) 


0 

(0.00) 


4 

-(0.07) 


10 , 


2 

(0.03) 


• 1 
(0.02) 


0 • 
(0.00) 


0 

(0.00) 


1 

(0.02) 


4 

(0.07) 


11 


. 0 
(0.00) 


. 0 
(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


12 


5 ■ 
(0.09) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


0 

(0.00) 


5 

(0.09) 


13+ 


1 

(0.02) 


0 

(o.ooy 


0 

(0.00) 


1 

(0.02) 


0 

(0.00) 


2 

(0.03) 




4,169 * 
(71.95) 


1,317 
(22.73) 


252 
(4.35) 


50 
(0.86) 


6 

(0.10) 


5,794 
(100.00) 
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TABLE 20 

Number of Accidents and Convictions per 1,000 Drivers 
by Sex 'and Year X, 



Item 


Sex 




a 


Year 










1 


2 


3 


4 


All ^ 
years 


Accidents 


M 

F - 


1. J ~ 
96 


94 


172 
84 


127 
70 


640 
345 


Accident cost (\t\ rhrtt«cr>»^o. 
of dollars) 


M 
F 


164 
92 


88 


1 O 1 

lol 
74 


130 

, 69 


656 
323 


Property damage accidents.. 


M 
F 


69 


68 


116 
63 


86 
48 


436 
246 


Fatal and iniurv accidAnrc 


M 
F 


50 
28 


57 
26 


56 
22 


41 
23 


204 
98 


Partially^at-fault acci- 


M 
F 


30 
15 


32 
11 


31 
9 


20 
10 


114 
46 


Single vehicle accidents... 


M 
F 


13 
7 


16 
4 


14 

2 


10 
4 


52 
17 


Convictions 

1 


M 
F 


649 
164 


835 
204 

L 


961 
247 


728 
215 


3,173 
830 



J. 7/) barely failed to meet: the critical value of F = 3 84 
The accident mean for males reached its oeak in ^h 
driving, and then declined; whereas thTf i °' 
first year on Th ''^ereas^the female mean declined from the 

unti he th L le r'or:""" ^--^ically for both sexes 

tne third year of driving, then declined. Males aver^aoH , 

seen. .He acc... „e„.. 3.™... a„a 1:^^^ 
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Fig. 1-Number of Accidents and Convictions per 1,000 Drivers 

by Sex and Year 
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yAcc ldcnts present stud v-~. 
'Accidents Teen-Age Driver St"~" 
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a slight decline overall. In the Teen-Age Driver Study, only convictions 
fo^: moving violations were included, which accounts for the discrepancy in 
the elevations of the conviction curves in the figure. However^ the shape 
of the curves was similar peaking in the third year (age 18 for the ' 
.Te.en-Age Driver Study), then declining. Thus there was little difference 
In the, trends for the present longitudinal study, in which the subjects 
remained the same in the various time periods, and a cross-sectional 
study such as the Teen-Age Driver Study, in which the 17 year olds were a 
different group of people from the 16 year"olds\ 

The average mileage rose each year. Consequently, the accident rate 
per mile dropped from the first year onward. The mileage trend tended to 
parallel the conviction trend until after the third year of driving, when . 
mileage continued to rise but the absolute number of convictions decreased. 
As a result, the conviction rate per mile decreased in the fourth year. 

It may be argued that the per mile rate is not the proper way to 
adjust for differences in mileage. Pelz §^ Sc human (1970), for example, 
pointed out that dividing by, the logarithm of mileage would more adequately • 
represent the relationship between mileage and accidents. They themselves 
used another method, which was, in effect, an analysis of covariance with 
mileage as the covariate. The present situation differs somewhat, however. 
The preceding methods of analysis are most appropriate for adjustments 
"across persons", that is, for different people having different mileages at 
the same time (cross-sectional analysis). In such an analysis, we would 
not expect a group driving twice ds many miles to have twice as many 
accidents, with a correlation of only .10 between mileage and accidents (see 
p. 93). In a longitudinal analysT5"^wever , the different mileages (across 
years) are obtained by the same persons ("within person analysis"). 
Consequently, apart from practice effects, we might expect a person who 
drove twice as many miles one year as -the year previously to have approxi- 
mately twice as great a chance of an accident "(this is perhaps the intui- 
tive basis for the usual mileage adjustment of accidents divided by miles) . 
For this reason, the appropriate model for adjusting for changes in mileage 
in a longitudinal study would be an analysis of covariance within a re- 
peated measures analysis of variance with the (possibly transformed) 
covariate (mileage) varying across measures (Winer, 1962, p. 607). 

Year to year trends in mileage were not available in the present 
study. Since the accident and conviction trends were similar in the Teen- 
Age Driver Study and the present study, it may reasonably be assumed that 
the mileage trend for subjects in this study would also be similar to 
that of the Teen-Age Driver Study. 

It is cle^ that no matter how one adjusted the accident trend for 
mileage, the resulting rate would show a steady, decrease across years, 
since the number of accident acciu^nts Joc/r asod anJ miic.ag increased. 



-47- 



For similar reasons, there was a decline in the mileage adjusted . 
rate of convictions from the third to the fourth year. No firm conclusions 
can be reached about the mileage-adjusted conviction trend in the first 
three years of driving. If increasing mileage were followed by a similar 
ncrease xn convictions (I.e.. the si.ple adjustment of convictions divided 

nlr'u T ^^^^^^^-^^--^ first three years would 

be fla . If some less proportional adjustment were the correct one, then 
the mileage-adjusted conviction rate would show an increase in the irst 
three years. The only possibility that ,can^be firmly excluded on the basis ' 
Of the present data is that the conviction rate decreased during the fi 
three years of driving. ^ . 

In summary, the mileage-adjusted accident rate decreased during the 
first^four years of driving. The mileage-adjus tfed conviction rate either 
increased or remained constant during the first three years of driving, 
then decreased from the third to the fourth year. 

. ''"'^'^P^"'^^'^""^- the accident and conviction trends suggests 

.that the subjects were actively trying to avoid accidents, and became' 

7^\TZl: " r ^^^"^^ '^'^'^^ experience, but ,hat there 

was no improvement in their attitudes and driving practices relative to 
traffic violations until their foureh.year of driving. This lack of 
i.nprovement might be due to such factors as: (a) increased confidence ^' 
xn their ability to drive recklessly without being involved in an, accident, ' 
or (b) decreased fear of -eceiving a traffic ticket. 

The number of accidents by type is presented in Table '2 0" and shown 
in Figures 3 and 4. Each accident type approximately paralleled total >. 
accidents.- That accident cost paralleled total accidents indicated that 

here was ittle change in the, proportions of property da^ge. injury, and, 
fatal accidents. That the accident cost curves had elevations relatL 
to the total accident curves differently for .ales and females indicated 
a sex difference in the severity of accidents, with a greater proportion- 
of the males accidents being u.ore severe. The percentage distribution of 

r;a:ie"2 ' °' °^ ^"-^-^ ■ 

in Table 21-. There was no significant change in the severity of the acci- 

ents during the first four years of driving for either sex. There was 
howeve-r, a significant difference between the sexes in accident severit^" 

in 'n'^r °' °^ "^he female accidents 

involved a fatality or injury laencs 

Table"'; 'Zr^'^ ;;^t-bution of violations by type is presented in 
Table 22. The overall impression is that there was little change in the 
percentage distribution across years for most violation types, 1th u 
th overall variation was statistically significant. Exceptions were (1) 
a decreasing percentage of equipment v.olations for males, (2) an increa e 
in percentage of pta and FT P violations for both sexes, a d ( ) an irZHtn^ 
-p^we^ol^ed and a decreasing percentage of right-of-way violaTIIns 
for females from the first to the second year of driving. 
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Fig* 3- Average Number: of Accidents by Type and Year for Males 
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TABLE 21 

Percentage, Distribution of Fatal and Injury Accidents 
vs.. Property Damage Accidents by Year and Sex 



Accident type 


Sex 


Year 


1 


2 


3 


4 


All 
years 




M 


68 


69 


67 


.68 


68 " 


F 


71 


72 


74 


67 


71 




n 


32 


31 


33 


32 


32 


F 


29 


28 


26 


33 


29 


«• 


M 


100 


100^ 


' . 100 


100 


100 ' 






100 




F 


100 


100 


100 


100 



Male type vs. year « 0.99, 3' df. p > .80. 

Female type vs. year « 5. A3, 3 df, p > .10. 

Male vs. female (all years) « 7.51, 1 df, p < .01. 



The average number of violations on each abstract of convictiorT is 
shown on the bottom lines .of the Table. There was very little change in 
this indejc across years. That neither the percentage distribution nor 
the number of violations per conviction changed much across years neces- 
sarily implies that the trend across years for most violation types paral- 
leled that of total convictions. Some of the averages for violation types 
for females are plotted in Figure 5. The frequency of right-of-way viola- 
tions declined from the first to ^^the second year, then remained flat, while 
the other types showed a peak in the third year similar to that for tortal 
convictions. The averages for each type are presented Appendix A. 

There were statistically significant sex dif^ferences . A greater 
percentage of male violations were equipment and miscellaneous non-moving; 
whereas a greater, percentage of female violations were speed or sign vio- 
lations. Also noteworthy was. the considerable sex ciif fcvrenc. in right-of- 
aay vic-lations in the first year. Mal(.s av<>i:ag(;a a consiatirably greater 
number of violations/convictions. 

Since a great deal of the sex differences were in non;-moving violations > * 
an analysis was made to deter'mine the effects^ on the percentage distribution 
by sex if the non-moving violations w.ere temoved. The percentage distri- 
bution of moving vs. non-moving violations is presented in Table 23. A 
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TABLE 22 

, Percentage Distrib\ition of Violations by Type, Sex and Year 



Type 



Speed . 



bign. 



Equipment. 



Miscellaneous non-moving. 



Turning 

Right-of-way. 



FTA and FTP. 



Lane placement. 



Following-too-close . 



Major. 



Passing. 



Miscellaneous moving. 



All types. 



Violations/conviction. S 



Sex 



M 
F 

M 
F- 

H 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 

M 
F 



M 
F 



Year 



29 
31 

13 
20 

2A 
11 

<* 

13 
9 

5 
7 

^11 
2 

1 

2 

2 
1 

1 
1 

1 
2 

100 
101 



1.32 
1.15 



31 
37 

12. 
20 

22 
10 

13 
9 

6 

3 
6 

5 
3 

1 
1 

2 
0 

1 
1 

1 
1 

99 
98 



1.33 
1.15 



31 
41 

11 
18 

21 
10 

15 
10 

4 
5 

2 
5 

8 
5 

3 
4 

1 
2 

2 
0 

1 
1 

1 

IQO 
101 



1.36 
1.17 



, 31 
39 

11 
19 

18 
8 

15 
8 

4 
5 

2 
6 

9 
6 

3 

2 
4 

3 
0 

1 
1 

1 
• 1 

100 
100 



1.33 
1.16 



Male type vs. year - 403.5, 33 df, P<.001. 
Female type vs. year - 144.80, 33 df, P<.001. 
X^ Male^ys, Jp^aroale_(all years)-*- 1086 .10, 11 df, P<.001r 



All 
years 



31 , 
38 

12 
19 

21. 
10 

14 
9 



' 5 

3 
6 

7 

4 

4 

4 



2 
0 

1 
1 

1 
1 

101 

99., 



1.34 
1.15 
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Fig. 5-Average Number of Convictions and Types of' Violations 

by Year for Females 
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TABLE 23 



- Percentage Distribution of Violations by* Sex, 
Year and Moving - Non-moving Status 



Status 


Sex 


Year 


1 


2 


3 


4 


All 
years 




M 


59 


59 


56 


58 


58 




F 


* 78 


77 


76 


78 


77 


















M 










V 


Non*inoving ^ 


41 


41 


kk 


42 


^»2 






22 


23 


24 


22 


23 


Both statuses 




100 


100 


lOO 


100 


100 




F 


100 


100 


100 


100 


100 



2 

X Male Status vs. Year - 26.80, 3 df, p < .001 

2 

X Female Status vs. Year - 2.00, 3 df, p > .50 

Male vs. Female (all years) - 747.10, 1 df, p < .001 



much greater percentage of male violations were non-hioving violations. The 
percentage of norl-moving, violations did not change significantly across 
years for females. The jnale percentages did change slightly and signifi- 
aantly, but showed no distinct trend, so that the differences may merely 
represent Type I error. The percentage distribution of moving violations 
is presented in Table 24. The differences between the distributions of 
total and moving violations relative to year were slight, but the sex dif- 
ferencfs were reduced, and the direction reversed for s.peed violations. 
Speed violations "comprised. one-half, and sign violations comprised one- 
quartey, of all moving violations. 

The number of major violations for the first four years of driving 
is presented in Table 25. Driving while suspended was- the most common 
type, while driving under the influence of drugs was the least common type. 
Males had a much higher rate of major violations than did females. 



Fatal and Injury Accident Characteristics 

This section will examine how the characteristics of fatal and injury 
accidents varied by sex, year, and number of vehicles involved. 

The number of fata] and injury accidents on which these analyses were 
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TABLE . 24 

"Percentage Distribution of Moving Violations 
by Type, Sex and Yeir 



Type 


• 

Sex 


Year 


1 


2 


3 


4 


A 1 1 

All 
years 




.M 


49 


53 ■ 


55 


53 


' .53 


**• 


r 


39 


48 


54 


.51 


49 




• M 


21" 


20 


.20 


20 


20 


r 




• 26 


23 


24 


25 




M 


8 


7- 


7 


8 . 


7 




1? 
p 


9. 


7 


6 ' 


"6: 


7 




M 


' 7 


5 


4 




5 


• 


r 


14 


8 


'7 


7 


8 




M 


7 


6 


6 


6 


6 




p 


*5 


5 


5 


4 


•5 




M 


1 


2 


2 


3 


2 


Followlng-too-close. . 


r 


3 


2 


3 


5 


3 




M 


3 


3 


3 


5- 


3 




F 


1 


1 


0 


1 


1 




M 


2 


2 


2 


1 


2 




F 


1 


• 2 


1 


1 


1 




M 


1 


2 


1 


1 


1 


Miscellaneous moving. 


F 


2 


1 


0 


1 


1 




M 


99 


100 


100 


100 


99 




F 


99 


100 


99 


100 


100 



Male type v^. year « 170.46, 24 df, ?<.001. 
Female type vs. year « 102.80, 24 df, P<.001. 
X^ Male vs. female (all years) - 261.10, 8 df, P<.001. 



TABLE 25 

Number of Maj.or Violations During the First Four Years of 
Driving by Type and Sex 





Type 


Sex 


Drunk 
'driving 


ReckXess 
driving 


Drugs 


Driving 
while 
suspended 


Hic and 
rur4 


Male 


96' 


173 


7 


330 


75 








5 


5 


0 


6 


9 













based is shown in Table 26. 

r 

TABLE 26 

Number of Fatal and Injury Accidents by Sex and Year 



Sex 


Year 




,2 


3 


4 


All 
years 


M^le 


410 


460 


459 , 


330 


1,659 




160 


152 


125 


133 


570 




570 


- 612 


584 


463 


2,229 



The definitions of most of the variables presented in the tables in 
ihis sec con should be sufficiently clear from the names alone. Following 
are some clarifications of the definitions of some variables. Rural 
Included cities under 10,000 population. Freeway included expressways. 
Not clear weather included cloudy. Non-daylighc included dawn and dusk. 
Vehicle combination was derived from the.CHP variable Directional Analysis, 
rather than CHP Vehicle Combination, Single vehicle included collisions 
with non-motor vehicles, but excluded pedestrian accidents. Violation 
indicated- chat the subject's violation of the law contributed to -the acci- 
dent, but did not imply that a citation was issued. Defective physical 
condition referred to eyesight, hearing, fatigue, being asleep, etc. 
Variables su<>i^ as physical condition and drinking referred only to the 
subjects of this study, and not -to any other driver involved. 

The percentage distribution by sex is presented in Table 2^. As 
Ctin, be seen, the most typical accident took place on a city street, in 
Che afternoon, in clear weather, on a straight-level road, between two 
or more vehicles, with our subject driving a vehicle six or more years old. 



■56- 



TABLE 2: 



Percentage Distribution of Fatal and Injury 
Accident Characteristics by Sex 



Accident 


Percent by sex 




I 

of 




characteristic 


Male 


Female 


Both 
sexes 




p 


Location 














Rural 


60 
40 


65 

35 


61 
39 


3.«5 


1 


^ .05 


RoaJ class 














County road 


13 
29 
58 


11 

27 
62 


12 
29 
59 


3.15 


2 


> .10 . 


Koad type 




1 












1 ■ 


■ '? 


93 
7 


0.00 







Nuui!j*;r of lanes 
l-r> 



Oay of week 

Konday-Thursday . 
Friday-Sunday 



it'Mii of d^y 

]*2d .ai. -6a. in. . 
c :^ .:u.-noon . . , 
Noon-6p.in. . . . 
6p .ni.-12p.iii. . 



0. , 

1. . 
7 

3!! 
A.. 
5+. 



In I u red 



Nu^aber killed 



0.. 
1+, 



Ueather 



Clear 

Not clear. 



Light conditions 

Daylight 

Non-daylight. . 



53 
47 



47 
53 



10 
16 
41 

32 



1 
61 
23 
•8 
4 
3 



98 
2 



79 
21 



58 
42 



46 
52 



52 
48 



6 

f 21 
t 48 
25 



1 
57 
25 
10 
5 
2 



99 
1 



81 
19 



68 

32 



52 
4G 



48 
52 



9 
17 
43 
31 



1 
60 
23 
9 
4 
3 



98 
2 



79 
21 



60 
40 



.46 



3.86 



5.30 



2.11 



1.65 



17.84 



25.43 ! 

I 

i 



! <r .05 



I 



! .001 



> .30 



> .10 



> .10 



<r .001 
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TABLE 27 (Continued) 
Percentage Distribution of Fatal and Injury 
Accident Characteristics by Sex' 



Accident 
characteristics 



Percent by sex 



Male 



Female 



Both 
sexes 



df 



Road character 

Straight-level. 
Other 



Vehicle combination 

Multiple vehicle 
Single vehicle. . . 



Speed zone 



00-25. 
26-35. 
36+... 



Vehicle age 

Less than 2. 

2-5 

6+ 



Violation status 

Violation 

No- violation. . 

Violation type 

Speed 

Right-of-way. . 
Other types 



Physical condition 
No defect 



Defec 



Drinking 



Not drinking. 
Drinking 



Vehicle condition 

No defect 

Defect 



Speed before acci- 
dent 



00-20.-. 
21-40.. 
41+ 



79 
21 



76 
24 



34 
31 
35 



23 
28 
49 



58 
42 



47 
18 
35 



98 
2 



94 
6 



95 
5 



33 
44 
23 



87 
13 



85 
15 



37 
36 
27 



25 
39 
36 



47 
53 



38 
28 
34 



99 
1 



98 
2 



97 
3 



50 
38 
12 



81 

i 19 



78 
22 



35 
33 
33 



24 
31 
45 



55 
45 



45 
20 
34 



98 
2 



95 
5 



96 
4 



38 
43 
20 



13.60 



16.03 



11.78 



30.65 



17.63 



12.04 



2.03 



14.83 



3.12 



53.67 



< .001 



< .001 



< .01 



< .001 



< .001 



< .01 



> .10 



< .001 



> .05 



< .001 



speeding, with no defecc in his pr.ysic<,l or vehicle condition, and sober.. 

Th<;se were quite a fc-w statistically signlficnnt sex differences. 
A greater percentaj^e of male accidents were: (1) on 1-2 lane roads, (2) 
on weekends, (3) in the evening, (4) in non-daylight, (5) on a curved or 
graded road, (6) involved only 1 vehicle, (7^ occurred where the speed 
limit was over 35 .MPH, (8) in a vehicle 6+ yea.s old, (Q) in 'violation of 
the law, (10) involved speed violations rather than righ t-of -wa%- viola- 
tions, (11) involved drinkinf, and (12) involved travelling over 40 MPH 
prior to the accident. 

These differcnce.s appear to reflect: (1) differences in exposure 
between the two sexes, (2) males' greater risk taking and reckless driving, 
and (3) males' driving older vehicles, which was probably due to the fact ' 
. that males tended to own their own (older) cars, wniie females tended 
to drive their parents' cars. 

Jhe percentage distribution by year is presented in Table 28 for both 
sexes combined. Due to the small number of female fatal and injury acci- 
dents in any one year, it was considered that cross-classif ving females 
separately would not yield statistically reliable results., 'However, the 
tabulations were done separately for each sex, and ther. visually inspected. 
Since there did not appear to be any marked -e.-: differences in the trends 
across years, the combined data probably represent each sex separately 
reasonably well. 

The statistically siAnif icant changes in the accident characteristics 
during the first tour years "of driving were: .(1) an increase in the per- 
centage occurring on highways and freeways, (2) an increased percentage 
occurring on roads with 3+ lanes, (3) an increase in the percentage from 
12 a.m. - 6 a.m.. and n decrease in the afternoon, (4) a decrease in the 
number injured, (5) an increasing percentage in non-davlight , (6) a de- 
creasing percentage of single vehicle accidents, (7) an increasing per- 
centage in higher speed zones, ^n) a c'ecrease in vehicle age, (9) a de- 
creasing percentage in violation of the law, and (10) an increasing per- 
centage with defective ohvsical condition. 

These difterences inpearec to m.^inlv rer'lect changes in exposure. The 
decre.ise in single vehicle accioents and law violations prohabU- reflected 
improvement in drivinx; ability and a decreased willingness to take risks 
and commi'L danKeroiii trafr'ic violations. 

Next .ill he presented the differences between single ve='icle and 
r:uUiple vehicle accicents 'urinsi the first four years of driving. First, 
some iiteraiijrc- or. c'---; subjrc! win :-.c reviewed. 

Stewart, ri;il ^ .-,r;K.in (l " siu^.icd >J,;i4 sin-le vehicle accidents 
in Oregon., .single vehicle .u-ricents were proportionately niore often rural, 
fata?, occurred on curve.s, occurred in dacKnes:,, occurrca during the summer, 
and involved spj'udir - ar.d -i lni'in 
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TABLE 28 



Percentage Distribution of Fatal and 'Injury 
Accident Characteristics by Year 



Accident 
characteristics 



Location 

Urban . 
Rural. 



Road class 

Highway 

County road. 
City street. 



Road type 

Non- freeway. 
Freeway. ... , . 



Percent by year 



Number of lanes. 



1-2. 
3+ 



Day of week. 

Monday-Thursday. 
Friday-Sunday. .. 



Hour of day 

J2a.tr.. - 6a.m. 
6a .m. - noon . . 
Noon - 6p.m. . . 
6p.m. - 12p.m. 



Number injured 

0 

1 

2 

3 

A 

5+ 



Number killed' 

0 

1+ 



Weather 



Clear 

Not clear. 



Light conditions 
Daylight. 



Non-daylight. 



62 
38 



9 
30 
61 



•96 



55 
45 



48 
52 



3 
19 
48 
29 



1 

57 
23 
12 
4 
4 



98 
2 



80 
20 



65 
35 



61 
39 



10 
31 
59 



94 
6 



56 
44 



47 
53 



7 
16 
41 
36 



1 

57 
24 
9 
5 
3 



98 
2 



78 
22 



57 
43 



60 
40 



15 
28 
57 



92 
8 



50 
50 



49 
51 



12 
17 
42 
29 



2 
62 
25 
6 
3 
2 



98 
2 



82 
18 



62 
38 



61 
39 



16 
26 
58 



87 
13 



45 
55 



48 
52 



16 
18 
38 
27 



0 
66 
21 
7 
4 
2 



98 
2 



78 
22 



58 
42 



0.34 



U8.84 



33.91 



14.62 



0.24 



71.01 



30.08 



1.23 



2.97 



10.25 



df 



15 



> ,.95 



< .01 



< .001 



< .01 



> .95 



< .001 



< .02 



> .70 



.30 



< .02 
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TABLE 28 (Continued) 

Percentage Distribution of Fatal and Injury 
Accident Characteristics by Year 



Accident 
characteristics 


Percent by year 




df 


p 


1 

X 


c 


J 




Road character 



















Straight-level. . . . 


83 


81 


61 


80 










Other 


17 


19 


19 


20 


2.23 


*- 


3 


> .50 


Vfthif le c fimh"* n;» rin 






- 












Multiple vehicle..... 


76 


74 


81 


81 










.Single vehicle 


24 


26 


. 19 


19 


9.98 




3 


< .02 














r 






00-25. . . .'. 


39 


36 


34 


28 










26-35 


32 


31 


33 


35 










36+ 


29 


33 


33 


36 


12.84 




6 


<r .05 


Vffhicl^ ape 


















Less than 2 


21 


21 


27 


26 












29 


32 


30 


34 










6+ 


50 


47 


* 43 


40 


16.69 




6 


< .02 


Violatio.o status 


















Violation 


61 


55 


54 


49 










No violation 


39 


45 


46 


51 


13.53 




3 


< .01 


Vioiatior. type 


















Speed 


46 


44 


44 












Right - of -wny. ........ 


20 


19 


24 


18 












34 


36 


32 


36 


3.84 




6 


> .70 


Physical condition 




















100 


98 


98 


98 












0 


2 


, 2 


2 


9.19 




3 


< .05 


Drinking 


















?;oc drinking 


97 


95 


95 


94 












3 " 


5 


5 


6 


4.97 




3 


> .10 


Vehicle condition 




















95 


96 


96 


97 












5 


4 . 


4 


3 


3.80 




3 


> .20 


Spff*d before accident 


















00-20 


39 


36 


39 


■35 










21-40 


44 


44 


41 


41 












17 


* 20 


20 


24 


8.35 




6 


> .20 
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New York Deparcmenf of Motor Vehicles (1964b) reported on 300 000 
accidents in 1963. Single vehicle accidents were proportionately .^.ore 
often rural, fatal, involved young drivers, involved reckle'ss driving and 
speeding, occurred in the evening and early morning hours, and occurred on 
dry pavement and on grades and curves. 

Penn (1963-1965) studied. 5 , 200 single vehicle accidents in California 
and obtained results similar to those mentioned above. In addition he 
contrasted the causes of single vehicle accidents among various age 'groups 
Speed was a major cause among the young, drinking among the 'middle-aged 
and faulty driving or medical problems among the aged. Drivers involved 
in Single vehicle accidents were found to have worse prior accident and 
conviction records than the average driver, as well as less socially' . 
desirable biographical characteristics. 

On the Califbrnia State highway system, 50 percent of the fatal acci- 
aents on non-freeways, and 60 percent of those on freeways were single 
vehicle accidents (Womack, 1965). 

Baker (1967) studied 850 single vehicle, rural accidents on Route 66 
oetween Chicago and Los Angeles, .some of the numerous findings were ac 
follows. Ninety-two. percent of the acci..nts involved leaving the roadway, 
the majority of which (57 percent) resulted from loss of vehicle control ' 
Compact cars, sfftall cars., and cars pulling trailers were more likely to ' 
be involved in single vehicle accidents than were other classes^f vehicles 
Driver factors were more often considered ,the cause of the accident than 
road or vehicle factors. The leading driver factors were- (1) driver " 
asleep, (2) slipperv road, (3) tire failure, (4) dis trac tiohs , and (5) 
alcohol. 

Baker (i968), in his review of the research literature on single vehi- 
cle accidents, fo.nd that approxi^^atelv twentv thousand persons are killed 
in single- vehicle accidents in chc United States each year. Single vehicle 
accidents acpount for an increasing percentage of highway fatalities each 
vear. and che percentage of accidents involving a single vehicle- was higher 
on freeways .han other types o£ road.. After' reviewing the literature. Bake 
cnade reco.•^^.endat^ons for red.cin. the frequency of single vehicle accidents 

The percentage distribution of accident characteristics by vehicle 
combination is presented in Table 29. There were dramatic differences 
between single vehicle and multiple vehicle accidents on most charactfer- 
iscic^. A greater percentage of single vehicle accidents were- (1) rural 
(2) o.j county roads, highways, and freeways, (3) on 1-2 lane roads' (4) 
on weekends. (5) from 6- p.m. co 6 a...., (6) with 0-1 persons injured (7) 
at pight, (8) on other than straight-level roads, (9) in speed zones of 36+ 
MPH. (10) in violation of the law, (11) involved speed violation (12) 
involved defective physical condition, (U) involved drinking, (U) 
involved defective vehicles, and (15) involved speeds of 41+ MPH prior to 
Che accident. These differences point up some of the^causal factors in 
sinj»le vehicle accidents . 
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TABLE 29 



Percentaj^e Distribution of Fatal and Injury 
Accident Characteristics by Vehicle Combination 



Accident characteristics 



Location 

Urban . 
Rural . 



Percent by 
vehic le combination 



Multiple 
vehicle 



Roaci c J as6 

Highway. .] 

County road | 

- City street .J. | 



Koad ^type 

Noii - freeway , 
Freew;^v . . . . . 



Nun-oer of lanes 



i L 
3+. , 



Day of week 

Monday-Thui*sday . 
Friday- 5>unday. . . 



*2 a.m.-c a.m. 
c a.m. -noon . . . 
Noon-6 p.m. . . . 
6 p.m. -12 p.m. 



Nuiiibei ill lu reu 

0 . 

1 . 

2 

^ 

u 

5+ 



Number killed 



0. . 
1+. 



Weather 



Clear 

Ni.*t clear. 



Light conditions 

Daylight 

Non-daylight . , 



59 
Al 



12 
31 

57 



94 
6 



49 
51 



50 
50 



8 
18 

30 



1 

60 
24 
9 
4 
3 



98 
2 



76 
24 



63 
37 



Single 
vehicle 



29 
71 



24 
50 
26 



87 
13 



76 
24 



42 
58 



19 
14 
32 
35 



2 
67 
21 
7 
3 
0 



96 
.4 



76 
24 



47 
53 



109.35 



120.26 



r .99 



80.17 



7.69 • 



I 



55.35 



16.22 



3.34 



0.00 



30.15 



df 



< .001 



. .001 



.Oc.) 



<- .001 



< .01 



.OCl 



< .01 



•> .OS 



< .001 



ERIC 



> 



5 
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TABLE 29 (Continued) 

Percentage Distribution of Fatal and Injury 
Accident Characteristics by Vehicle Combination 



Accident characteristics 


Percent by 
vehicle combination 




df 






Multiple 
vehicle 


Single 
vehicle 






P 


\^r\Skt\ n 9 v> a «• 

txt^dU UllclLelCLer 















Straight-level 


38 
12 


53 

47 ' 












220.80 




< 


.001 




1 




<< 










- 


00-25 


39 
31 
30 


11 
12 
66 










26-35 










36+ 


163.17 




< 


.001 




2 


veni.ci.e age 














Less than 2. 


23 
30 
47 


24 
29 
47 










* 2-5 


0.15 




> 


.50 




2 


Violation status 














Violation 

No- violation 


52 
48 


69 
31 


36.61 


i 


< 


.001 


Violation type 














Speed 


38 
27 

35 . 


73 
1 
26 










Right-of-way. . 

Other types 


123.44 


2 


< 


.001 


Physical condition 














Defect 


99 
1 


94 
6 




1 


< 


.001 


Drinking 














Not drinking 

Drinking 


97 
3 


86 
14 


70.29 


I 


< 


.001 


Vehicle condition 














No defect 

Defect 


97 
3 


90 
10 


26.61 


I 


< 


.001 


Speed before accident 














00-20 r 

21-40 

41+ 


45 
43 
12 


10 
36 
54 


343.79 


1 


< 


.001 
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DMV and Court Actions 

In this section will be presented the lengths of court suspension, 
DMV probation, DMV suspension and revocation, and license gaps. Data will 
also be presented on the accident and convictions occurring while driving 
under suspension or revocation, as well as the percentage receiving a traf- 
fic violation for driving under suspension or revocation. 

The lengths of actions for those subjects having actions are presented 
in Table 30. This table was constructed in an unusual manner, so th^t the 



TABLE 30 

Heanfl 4ind Standard Deviation for Lengths of Actions (In Davs) by 
{ ^ Type, Sex and Year 







Year 


Typ« of 
action 


Sex 


I 


2 


3 


4 


,A1 


1 years 






N 




SD 


N 




SD 


N 


3( 


SD 


N 


X 


SD 


N 




SD 




M 


881 


25- 


28 


8S4 


26 


27 


143 


40 


47 


^8 


58 


83 


1.550 


34 


50 . 


CourC suap«nsion. . . . 


r 


200 


16 


2U 


150 


19 


24 


5 


22 




2 


23 


10 


328 


19 


33 




M 


28 


121 




123 


230 


137 


277 


223 


145 


415 


2 74 


119 


455 


455 


323 


DHV probation 


F 


2 


186 


219 


3 


315 


54 


9 


117 


119 


16 


280 


91 


19 


361 


265 


DKV luipenaion/ 


M 


131 


120 


93 


319 


146 


121 


364 


166 


130 




203 


132 


668 


298 


294 




F 


16 


159 


78 


33 


210 


123 


37 


253 


135 


41 


234 


137 


60 


474 


407 




M 


36 


137 


84 


233 


72 


94 , 


1,004 


193 


111 


802 


288 


118 


1.091 


409 


223 


F 


8 


106 


68 


208 


74 


80 


594 


208 


108 


414 


290 


116 


618 


421 


240 


All typca 


M 


W 


43 


62 


1.247 


69 


95 


1.412 


184 


123 


1.181 


263 


132 


2.675 


261 


285 


F 


219 


30 


53 


379 


66 


87 


634 


210 


111 


453 


287 


119 


942 


313 


288 



Note .--See text for explanation of row and coluntn totals. 



row and column totals do not add. The N refers to the number of different 
persons having an action in that year. If a subject, for example, had a 
court suspension which began in his first year, but extended into his second 
year, this would add 1 to the N's for both the first and second years. 
However, it would add 1, not 2, to the N for all years. In other words, for 
each type of action, a subject could only add 1 to the N for all years, jip 
matter how many actions he had or how many years they covered » Also, if a 
person had two court suspensions during his first year of driving, this 
would add only 1 to N. Similarly, if a person had two different types of 
actions in the same year, it would add only 1 to the N for' all types. The 
reason for obtaining the row and column totals in this" manner was in 
order to determine the number of different persons receiving actions, 
rather than the number of actions. 

Statistical tests indicated that there were significant differences 
in the number of persons receiving actions across years (all > 11. A9, 
3 df, p < .01 for each type separately and each sex separately). The num- 
ber of subjects receiving court suspensions declined greatly after the 
second year of driving, as the subjects no longer received juvenile court 
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suspensions, but paid frnes in adult court. The number ^rectjiving DMV 
probation, suspension or revocation increased considerably, due to the 
increasing accumulation of convictions and accidents. The number with, 
license 'gaps increased dramatically in the third year, when the original 
licenses expired. 

.A greater percentage of males received each type of action over the 
four year period than did females (all > 23.79, 1 df, p < .001). 

The means in Table 30 were calculated .In a manneV consistent with the . 
previous definition of N. If a person had both a ten day and another 20 
day court suspension in his first year of driving, his scora used in cal- 
culating the mean would be the sum, 30. *Thus, Che mean was based on the 
total number oC days per subject receiving that type of action, rather Chan 
the number of days divided by the number of separate actions. With minor 
exceptions, the average length of action for each type of action increased 
as driving experience increased. This increase reflected the progressively 
severe actions taken against those with previous actions. 

The preceding analysis has been restricted to those having an action. 
Another way to. look at it is from the point of view of the total sample. 
The trends for the sample as a whole are shown in Fi^ur^s 6 and 7. A tabl'* 
of the means is not presented here, but may readily be derived from Table 
30 by muitiplying'N by X and dividing the result by the" total sample size 
for that sex. Repeated measures analyses of variance for each sex and each 
action type separately indicated that all trends were statistically sig- 
-nificant. The same conclusions obtained using Box's conservative F te5t. 
There were increases in license gaps, DMV probation, and DMV suspensions, 
and decreases in court suspensions. Thesf^ crends werp similar to those 
.of th^ preceding analysis of the length ot action, except for court suspen- 
sions. While the lengths of court suspensions increased over the years, 
.the number of drivers receiving them decreased to a relatively -greater 
extent, so that the overall effect for the total sampie was a decrease in 
the number of days of court suspension.« 

The percentage of subjects having an accident or conviction while 
under suspension, revocation or license gap during their first four years 
o'' riving is presented in Table 31. Such illegal driving was detected 
m'fi. ..y from convictions, since accidents occurred less frequently. Thirty- 
two percent of males under DMV suspension/revocation had an accident or 
received a conviction during the period of their action. Considering the 
small chance of being detected for illegal driving, it would appear that 
the majority of males drove during their suspension/revocation. The per- 
centages for the other action types were considerably lower. 

One limitation of basing the prec§^ing analysis on percentages was that 
the length of the actions varied greatly among the types, with court sus- 
pensions being brief and the other types quite lengthy. One way to avoid 
this -limitation was to look at the accident and conviction means adjusted 
to an annual rate.. The annual rate for each, year was computed by multiplying 



I 




Pig, 6-Average Number of Days of Action Per Subject for the Total 

Male Sample 



22.00-- 




Year 



Fig. 7-Average Number of Days of Action Per Subject for the Total 

Female Sample 
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TABLE 3 If 

PercentaR^e of Subjects Having Accident? or •Convict i(*ns 
DurlnR an Action by Type of Action and Sex 



— — 

Type of action 




Percentage having... 


Accidents 


Convictions 


Acc idents 
and /or 
convictions 




M 


1 


7 


8 • . 




r 


1 


2 






M 


5 




* 3? 


DMV suipenslon/roVocati'On 


F 




n 


13 




M 




12 


14 




K * 


3 


? 


5 




M 


3 


15 


16 






2 


• 


4 



the total number of convictions 'during the actions by 365 "and dividing the 
result by the ^tocal number of days of action in thsft year. The all years 
column was calculated the same," except that the multiplication was by 1,^60. 

The adjusted (to an annual rate) number''o£ accidents and convictions ' 
received while driving under suspension, revocation or license 'gap is 
presented in Tables 32 and 33. All subjects action status referred to the 
total sample, irrespective of whether or not they had an action, in order 
to compare the average driver's accident and conviction rate with that of 
those who were not supposed to be driving at all. and should have had a mean- 
of' 7.ero. The row and column totals for those with actions do not add, due 
to the overlapping N, explained previously. Most accident means were lower 
for those with actions than for the total sample. For example, males with 
DMV suspensions or revocations averaged half as many accidents as the aver- 
age driver. Those means in the opposite direction were of doubtful signi- 
ficance. These findings should be interpreted with considerable caution, 
since the subjects may have avoided having accidents reported, in order to 
prevent detection of their illegal driving. 

The results were more complex with respect to convictions. Those with 
court suspensions had higher conviction rates than all subjects. Males 
with DMV suspension/revocations had higher conviction rates than all sub- 
jects, but there was little difference for females. These findings indicated 
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TABLE 32 

Adjusted Number of Accidents Per 1,000 Drivers by Xccion 
Status, Sex and Year 



Action status 

. — 


Sex 


^ . Year 


1 


2 


•I 




All 
years 




M. 


15*9 


182 


172 


12 7 


640 




F 


96 


94 


84 


70 


345 


Court Suspension. . . . 

- 


M 

/ 


101 
0 


33 
257 


0 


1 

433 
0 


357 
466 


OMV suspension/ 


M 
F 


185 
0 


-55 
0 


60 
0 


82 


309 










0 1 


0 




M 


148 


0 


. 51 


i 

30 : 


160 






0 


48 


27 


18 


95 


1 














Al I actions , 


M 


137 


43 


53 


307 


217 




F 


0 


58 


25 


20 


99 



.Vote. --See text for explanation. 



TABLE '33- 

AJju^ced Number of Convictions Per 1,000 Drivers by Action 
Status, Sex and Year 





Action status 


Sex 


Year 






1 


2 


3 


4 


All 
years 


All 




M 
F 


' 649 
164 


835 
1 204 


961 
24 Z 


728 
215 


3,173 
830 


Court* suspension. , . 


M 
F 


1,174 
334 


1,179 
257 


1,740 


1,300 
0 


4,969 
1,165 


revocacion. , . . , , 


M 
F 


1,043 
0 


1,238 
158 


1,238 : 

234 ! 

1 


1,475 


5,253 
719 


Lie 




H 
F 


0 
0 


630 
0 


347 1 

,a j 


1 

234 
' 18 


1,180 
107 


All 




H 

' i 


988 
219 


1.104 1 

" i 


585 j 
52 j 


3,582 
28 


2,627 
188 



?/o|<^ --5ife text for explanation 
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clearly the ineffectiveness c£ suspencT .n and revocauion. Both sexes 'with 
license gaps had lower char average conviction rates, reflecting lack of 
exposure. Those subjects who did have convictions during an action^had 
much higher averages. Males who had a conviction during DMV suspension/ 
revocation, for example, averaged 3.47 convictions during the period of 
their suspension/revocation. This would tend to suggest that DMV suspension 
or revocation had little, or no effect on sotoe drivers. 

When a subject under DMV suspensiocr or revocation received a traffic 
ticket, his lack of a valid license may or nay not have been detected. If 
every instance were detected, a subject would have as many violations for 
driving under suspension/revocation (Section 1A601 , VC) as he did total 
convictions* The number 'of tickets during suspension/revocacion 
well as the number of convictions for drivinsi when suspended, are pre- 
sented in Table 34. In only 37 percent of the cases^ for male's and 32 



TABLE 34 

Susb^r Driving When Suspended Violations and Total Conviccicn^ 
•»hen Suspended by Sex and Year 





Icec . 

t 
! 

1 — 






Year 








1 


2 


3 


4 


All 
years 


- Htlc 


[violations for driviog 
when suspended 


45 ^ 


75 


> 




127 


330 










Total convictions when 
suspended 


115 


230 


232 




319 


896 










Percent 


39 


33 


36 




40 


- 37 









Fenalc 


Violations for driving 
when suspended... . 


1 


1 


2 




2 


.6 










Total convictions when 
suspended 




5 






19 










6 


4 




Percent ". 


25 


20 






50 


32 

















-^w 

suspension/revocation convicted for doinc so. Given the low percentage 
of those with suspension/revocation receiving traffic tickets at all 
during the period of the action, and also siven the low percentage of 
*this violator group which was convicted for driving under suspension/ 
revocation, it ^an be seen that the percentaf^e who were actuallv convicted 
for .:olating their susp'^nsion/revocat ion was low relative to the percen- 
tage vjh 1 were actually driving. 

For males with license gaps, the oi^usted accident rate during license 
gaps for the all years period w^s 25 percent of the rate for all males. The 
corresponding figure for females was 28 percent. Durine the first year of 
driving, the length of license cap was negligible. The correlation 
coefficients between the length of license ;;ap (in days) for all four years 
and the number of accidents in the first v« jr of driving did not differ 
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significantly from zero for either sex. indicating that those with license 
gaps haa a similar personal accident liability as those without gaps 
Consequently, the figures of 25 and 28 percent may be considered a fairly 
close approxi;nation to the percentage of those who continued to drive after 
their license had expired for 90 days. 

The fact Chat many of the, sample were no longer driving in California 
during the third and fourth years would affect the year to year trends 
presented previously. Hence, the accident and conviction means in the 
third and fourth year of driving were adjusted for license gap as follows 
The first two years were not adjusted due to the small amount of license 
gap. The adjustment was done by subtracting from the total number of 
suDjects the number of subjects corresponding to the number of man-years 
of license gap (not counting the 25 percent of the males and 28 percent of 
the females who were still driving). The total numbers of accidents and 
convictions were then divided by the reduced N to obtain the adjusted 
means, presented in Table 35 and Figure 8. As can be seen, the adjustment 
had little effect on the trends. 



TABLE 35 



•uaber of Accidents and Convictions per 1,000 Drivers 
bex and Year with the Third and Fourth Years 
Adjusted for License Cap 



Variable. 


Sex 


Year 


3 


A 


Unadjus ted 


Adjusted 


Un*id justed 


Adjusted 


Accioents 


M 


172 ' 


181 


127 


135 




K 




89 


' 70 


-^75 


Conviccions 


M 


961 


1.010 


728 


773 




F 


247 


262 

1 


215 


228 



.100" 



.90-- 



.80-- 



.70-- 



.60- 



o 

to 

2 .50 

o 

> 



.40- 



.30-- 



.20— 



'lOf 



.00 




LEGEND 

— — Unadjusted 
Adjusted 




^Female accidents-^ 



Year 



ERLC 



Fig. 8-Average Number ofc* Accidents and Convictions by Sox and Year 
With the Third and Fourth Years Adjusted for 
License Gap 
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' CHAPTER 4 

PREDICTION OF DRIVING RECORD 

In this chapter we shall present the correlations between driver 
record and biographical data. Accidents and convictions' will be predicted 
from driver record, biographical data, and fatal and injury'''accident 
characteristics. The chapter concludes with the prediction of miscellaneous 
driving variables. 

Prediction from Driver Record 

This section will first deal with the prediction of driver record 
from concurrent driver record data, then with prediction from non- 
concurrent data. 

The correlation coefficients are presented in Appendices B and C. 
The intercorrelations among the accidents, convictions, and types of 
violations were mostly positive and statistically significant. 

The prediction from concurrent data involved: (1) the prediction of 
first year accidents from first year convictions and types of violations, 
and (2) the prediction of four year accidents from four year convictions 
and types of violations. 

The correlation coefficients between Accidents I year and Convictions 
I year were 0.21 for males and 0.20 for females. The ^average number of 
accidents by number of convictions is presented in Table 36 for males and 
Table 37 for females. The average number of accidents increased steadilv 



TABLE 36 

Average Number of Accidents by Number of Convictions in the 
First Ve^ir of Driving for Mal^s 

(Figures in parentheses' -are the sample si?.es) 



Item 


■ — < — 

Number of convictions 


0 


1 


2 


3 


4 


1 


Average number of 
accidents 


0.092 
(5,117) 


0.240 
(1.766) 


0.290 
(692) 


0.314 
(299) 


0.448 
(134) 


0.381 
(113) 





as Che number of convictions increased. For example, males with five or 
more convictions had 4 times as many accidents as those with no convic- 
tions. 



TABLE 37 

Average Number of Accidents by Nutnber of Convictions in the 
First Year of Driving for Females 

(Figures in' pare.itheses are the sample sizes) 



Number of convictions 



Item 










0 


1 


2+ 


Average number of 


0.071 


0.253 


0.281 




(^.992) 


(681) 


(121) 



The correlation coefficients, between Accidents 1-A years and Convic- 
tions 1-4 years were 0.29 for males and 0.26 far females. The mean acci- 
dents by number of convictions is presented in Tables '38 and 39, and plotted 
in Figures 9 and 10. The average number of accidents increased sharply 
with increasing convictions. 



Tabu, ib 

Average Huabcr of Accident* by Su«4>tr of Convict IvTis In th* First Four 
Years of Driving for Hales 
(Figures in parentheses jre the sa^Ir slzct) 



Ite 



fb^rr of convictions 
4 



Average miab«r of 
accld^ts 



0.287 
(1,577) 



0.4i9 
(1.536) 



0.572 
(l,26i) 



0.713 
(992) 



0.761 
(744) 



0.912 
\>22) 



0.947 I.Oifi I.OJO ' 
(410) ; (268) i (200) ! 

! [ i 



1.133 
(180) 



1.I7I 
(422) 



TABLE 39 

Average Number of Accidents by Number of Convictions in'the 
First Four Years of Driving for Females 

(Figures in parentheses are the "sample sizes) 



Item 


— ^ ~ - .v. . 

Number of convictions 


0 


1 2 


3 




3+ 


i 

AVijrage number of accidents 


0.212" 
(3.130) 


— j 

0.398 j 0.555 
(l,A96)i (662) 


0.672 
(293) 


0.642 
(112) 


0.970 

(ion 



4 




0.0-t — 



-i 1 f i i 1 
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The multiple regression equations, for predicting four year accident 
record from convictions, types of violations, and original license data 
are presented in Table 40. Variables which did not enter the equations 



TAiLE AO 

Miiltlplo- Regression Equations (Beta Coefficients) for Predicting Four Year 
Accident Record fron Concurrent Driver Record and Original License Data 



V.i ruble 



Fresno coontv 

SonorM coi?nCy 

Sacr:fT«"nto countv 

.>tar.i^l :us county . . . . 
l^i> A.ii-eles countv ... 
.i i np. U o rip 1 Iconse . . 



Bet.! coefficients 



Accidents 
1-4 



03 
05 



\Cf llcen*'Od. 



Conv instruct pt»rr-ic 

Acc* ir'. tract perrrit^ . • . . . 
!^in** violitior 1-^ '/^'- • ' 
-ollouiov! viol 1-^ vr.^... 
P-is,sin> violation 1-4 vr:> 
•il<ht-of--*ay viol !-4 yrs 
bpeod violation 1-4 yrs.. 
DrctsV Jriv viol 1-4 vis>.. 
Kerkl«»<;i: :ir v'iol 1-4 y-'s> . 

riv^w' issn "io! I-*- y:j>. 
•'tt tino run ViOl ! -4 yrs> . 
'ftA/«^T.* vi'ii 1-4 yri... . .. 

Kqii:p:nont viol 1-4 yrs... 
:Hsc -^oiyitii; viol 1-4 vr>. 
Misc no;».-'u)v vi^? 1*4 vrs 

Convict) ons 1-4 vrs 

l.ongtK lie Kap 1-4 yrs... 

siitple 1 ic renewal 

Multiple* correlation (R)». 



-04 

O"* 



03 



06 
'08 
•06 

-6y 

33 
-06 

35 



-04 
-06 

-06 
30 
-04 

30 



Fatal/ 
Injury 
accidents 
1-4 



04 



09 
07 
03 
03 

03 
• On 

02 

14 
•03 
•03 

26 



03 



05 



Property 
accidents 
1-4 



04 
-04 



-03 



-05 



19 



19 



04 



06 
-06 
-06 

-07 
32 
-06 

27 



-04 



Single 
vehicle 
acc it^ents 
1-4 



Part/ 
fault 
acc Ideots 
1-4 



•03 



05 



-05 
-04 

-06 
24 
-04 

-25 



•03 



15 



04 



05 



03 



-04 



08 



10 



03 



17 



25 



Accident 
cost 
1-4 



-03 



03 



•03 



-03 



06 



-04 
16 



-IS 



04 



08 
04 
0? 
06 

04 
-07 
-05 



22 
-04 
-02 

20 



■03 



05 



04 



■06 



21 



23 



Accident 
rate 
1-4 



-09 



-02 



03 



05 



05 
04 
05 

05 
03 

■05 
■05 

-07. 

27 



29 



N*otc . --DeciiT^l points omitted. 



were not included in the Table, but may be inferred by comparing the 
Table with Appendix A. The highest multiple correlations obtained for 
total accidents, 0.35 for males and 0.30 for females, rathef than for 
any accident type, accident cost, or accident rate. The beta coeffici- 
ents were much larger for convictions 1-4 years than for the other vari- 
ables. The .-eta weights for the remaining variables tended 'to be uni- 
formly low. The multiple correlations were only slightly higher than the 
simple (zero order) correlations- wit;h convictions, indicating that knowledge 
of the other variables added little to the predicenbility of accidents over 
knowledge of number of convictior s . nione . 
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When all variables were entered (F « 0) into the equations ,for total 
accidents, the multiple R's were 0.35 for males and 0.31 for females, indi 
eating how little all remaining variables could add to the equations pre- 
scented in Table 40. 

Equations were run to determine the value of' type of violations com- 
pared to number of convictions as a predictor of accidents. This would 
indicate how much better a point system for determining negligent oper- 
ator status would be rather than simply counting the number of convictions 
The multiple correlations for predicting accidents 1-4 years^ from types 
of violations 1-4 years -were 0.33 for males and 0.29 for females, which 
was such a slight gain over the correlation between accidents and convic- 
tions, that even an optimally weighted point system could not be justified 
Contrary results for rxon-coacurrent predicti'on are presented later. 

The non-concurrent prediction involved: (1) the prediction of one 
and four year accidents and convictions from original license data, (2) 
the prediction of the same variables from origiiial license data and acci- 
dent and conviction record prior to licensing, and (3) the prediction of 
third and fourth year driver record from prior driver record. 

The regression equations for predicting driver record frotr. original 
, license data are presented in Table 41. The multiple correlations for 

TABLE 41 

Multiple Regression Equations (Beta Coefficients) for Predicting 
Driver Record from Original License Data 



Beta coefficients 



Variable 


Accidents 


* Accidents 


Conviction£ 


Convictions 




: 


L 


1 1- 


•4 


1 


1- 


-4 




M 


F 




F • 


M 


F 


M 


F 




-04 




-H 

-04 






07 




05 












-08 


















08 


12 




28 


Height 


-05 








-04 




/-07 . 




Weight , 


03 














04 














-04 




-03 




-03 




-03 




-03 




-05 


-03 . 








-06 


-03 




03 


-04 








-05 




-05 


-04 


,-06 


-08 


-ir 






0? 




04 


-04 






05 






05 




08 






-22 


-11 


Multiple correlation (R) . 


06 ' 


06 


07 


09 


16 


15 


21 


21 



Note. --Decimal points omitted. 



convictions were relatively high considering the limited type of data 
used. Accidents, however, were quite unpredictable from information 
readily available at the time of licensing. Los Angeles county and 
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Traffic Density correlated 0.92 for males, which increased their beta 
coefficients for Convictions 1-4, and resulted in opposite si^ns. 

The same variables were also predicted from original license data 
plus accicfent and conviction -record prior to licensing, as presented in 
Table 42. Only the correlations for male convictions increased substan- 
tially. There were ^high correlations between driving record on instruction 



TABLE A2 

Multiple Regression Equations .(Beta Coefficients) for Predicting Driver Record 
From Original License Data and Driver Record Prior to Licensing 





Beta coefficients 


Variable 


Accidents 


Accidents 


Coavictions 


Convictions 






1 


1 


-A 




1 


1 


-A 




M 


F 


M 


F 


M 


F 


M 


F 


Fresno county 


-OA 




-OA 






06 


c 


05 


Sacramento county 














-08 




Los Angeles county 










2A 


12 


11 


27 


Height 


-05 








-03 




-05 




Weight ^, ; . . 


03 






03 








OA • 














-OA 




-03 


Drive test score .... ^, . 






-03 




-03 




-05 


-03 














Age licensed »•.... 






-06 


-03 




03 


-OA 




Length instr permit 




-05 




-05 


-03 


-06 


-08 


-11 


Instruct permit J' 




03 




OA 


-03 






05 


Traffic density 




05 




08 


-01 






-11 


Conv instruct permit.,*... 




OA 






-06 






OA 


Acc instruct permit 


-05 














Convictions 6 mos pr 


06 




03 




03 


05 


IQ 




Accidents 6 mos pr,.... 


07 




03 




OA 




08 




Multiple correlation (R) . 


10 


07 


09 


09 


29 


16 


29 


22 



Note. --Decimal points omitted. 



permit and 6 months prior, so that only the 6 months prior variables were 
permitted to enter the eguations subsequently presented. 

Third and fourth year accidents were predictable to a low degree from 
prior driving record.. The correlations between Accidents 3-4 and Accidents 
1-2 were 0.04 for both males and females. This means that few of those 
having accidents in the third and fourth' years had accidents in the first 
two years. The correlations between Accidents 3-4 and Convictions 1-2 
were 0.08 for males and 0.06 for females. The crosstables are presented 
in Tables ,43 and 44. 

The correlations between Convictions 3-4 and Accidents 1-2 were 0.15 
for males and 0.09 for females. The correlations between Convictions 3-4 
and Convictions 1-2 were 0.40 for males and 0.25 for females. Thus, con- 
victions were better predictors of both future accidents and future 
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Average Number of Accidents and ConvicDoi.s i*\ inc Ihird and KourLh 
Years of Driving by the Number of Accidents iu the First 
Two Years of Driving for Males 

(Figures in parentheses are the sample j>ize) 



Item 


Number 


ot accidents - 1-2 yrs 




0 




1 


2 


3+ 


Average number of 

accidents - 3-4 yrs.. 


0.284 
. (5.831) 




0.32/ 
(l»88b)' 


0.344 
(34 5) 


0.483 
(60), 


Average number of 

convictions - 3-4 yrs 


1.499 
(Ss831) 




2.083 
(1,885) 


2 ^4 89 
( J45) 


3.133 
(60) 



TABLE 44 

Average Number of Accidents and Convictions in the Third and Fourth 
Years of Driving by the Number of Accidents in the First. 
Two Years of Driving for Females 

(Figures in parentheses are the sample sizes) ^ 



Item 




Number of accidents - 1-2 


yrs 








0 


1 




•2+ 




Average number 
accidents - 3 


of 

-4 yrs 


0.148 

(4,802) 


0.175 
(891) 




0.257 
(101) 




Average number 
convictions - 


of 

3-4 yis 


, 0.427 
(4,802 


0.598 
(891) 




0.891 
(101) 





convictions than vere prior accidents. The crosstables are presented 
in Tables 45 and 46. 

The multiple regression equations for predicting third and fourth 
year driver record from the prior driver record are presented in Table 
47* The /nultiple correlations for accidents were quite low, hut double 
those of the simpler correlat ions with prior convictions. The multiple 
correlations for convictions were only slightly greater than the simple 
correlations with prior convictions. Prior convictions ind length of 
license ^gap were the most important predictors of total accidents and 
convictions* 
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TABLE ^5 

Average Number of Accidents and Convictions In the Third and Fourth 
Years of Driving by the Number of Convictions in the First 
Two Years of Driving for Males 
(Figures in parentheses are the sample sizes) 











Number of 


convictions 






Item 






















* 0 


1 


2 


3 




5 


6 


7+ 


Average number 


of 


0.236 


0.293 


0.3^9 




0.339 


0.35A 


0.518 


0.365 


accidents 




(3,260) 


(1,961) 


(1,189) 


(693) 


(^OA) 


(256) 


(160) 


(200) 


Average number 


of 


0.983 ^ 


1.529 


1.913 


2.^58 


3.037 


3.102 


3.987 


6. 605 


convictions 




(3,260) 

i 


(1,961) 


(1.189) 


(693) 


(606) 


(256) 


(1^0) 

( 


(200) 



TABLE 66- 

Average Number of Accidents and Convictions in the Third and Fourth 
Years of Driving by the Number of Convictions in the First 
Two Years of Driving for Females 
(Figures in parentheses are the sample sizes) 



Number of convictions 



Item 


0 


" 1 


2 


.3+ 


Average number of 


O.lAl 


0.171 


0.245 


0.239 


accidents 


(A, 237) 


(1.163) 


(277) 


(117) 


Average number of 


0.36S ' 


0.616 


,0.844 


1.521 




(4,237) 


U.163) 


(277) 


(117) 



The equations ptedicting accident? in the tliiird and fourth, years from 
Kxe number of types of violations in the first two years are presented in 
Table AS. The ^multiple R for males was 0.112 as opposed to the simple 
correlation of-0.(J84 with prior convictions, representing a 79 percent in- 
crease in explained variance. The corresponding figures for females were 
0 087, 0.063 and 88 percent. Consequently, an optimally weighted ^point 
System would be superior to .the number of convictions for predicting future' 
accidents. Practical problems with using points proportional!^ to the 
regression coefficients include the complexity, and the z^ro and negative 
coefficients. A similar analysis will be done for drivers of all ages in 
the next California Dri\/er Record Study. The use of all data on the driver 
record in addition to convictions and types of violations yielded even 
higher correlations of 0.16 for males and 0.14 for females (Table 47). 

1,1 summary, accidents can only be (>redicced to a low degree from 
drivel record data.'-- ^ , 
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TABU A 7 

Multiple Regretilon Equation* (Bita Coefflclenti) for Prtdlctlng Third «ni fourth Year Driver 
Record froia the Flrat '^wo Yaar Driver Record and Original Llrenae Data 



Variable 



Beta coefficients 



Accidents 

3-4 



ratal/ 

Injury 
accidents 

3-4 



M 



Property 
accidents 

3-4 



Single 
vehicle 
accidents 

3-4 



Part/ 
^ault 
accidents 

3-4 



Accident 
cost 
3-4 



Accident 
rate 

3-4 



Convic- 
tions 
3-4 



Fresno county 

Sonoma county 

Los Angeles county 

Height 

Weight. 

Single orlg license 

Drive test score 

Age licensed « 

Length instr permit 

Traffic density 

Conv Instruct permit 

Acc Instruct permit 

Sign violation 1-2 yrs... 

Lane viol 1-2 yrs 

Following viol 1-2 yrs... 
Passing violation 1-2 yrs 
Right-of-way viol 1-2 yrs 

Turning viol 1-2 yrs 

Speed vlolatlon'l-2 yrs.. 
Reckless dr viol 1-2 yrs. 
Drlv w SUSP viol 1-2 yrs. 
FTA/FTP violation 1-2 yrs 
Equipment viol 1-2 yrs... 
Mlsc non-mov viol 1-2 yrs 

Convictions 6 mos pr 

Convictions 1 yr 

Convictions 2 yr 

Convictions 1-2 yrs 

Accldei^^' 6 mos pr 

Accidents I yr . . . 

Accidents 2 yr 

Accidents 1-2 yrs 

Fatal/injury acc 1-2 yrs. 

Property acc 1-2 yrs 

Single veh acc 1-2 yrs... 
Accident cose 1-2 yrs.... 
Length 11c gap 1-4 yrs... 

Single 11c renewal 

Multiple cdrrelaclon (R). 



05 



12 



•03 



04 



-03 



07 

06 
-05 

-08 

05 
14 



03 



-05 



04 

03 

-04 

-02 

10 
04 

-04 

-06 

13 



03 



04 



03 



05 



05 



02 



04 



05 



03 



04 



05 



04 



-04 
08 

-03 
03 
11 



-07 
05 
11 



'13 



17 



11 



-02 



03 



04 



03 



■04 



03 



04 



04 



-05 
08 



10 



13 



•03 



05 



-07 



14 



03 



04 



05 



•05 



-03 
-02 



-02 
-05 



12 
03 

-06 

-06 
14 



-03 



05 



•03 



04 
06 



-05 
08 

-04 
04 
13 



Note. --Decimal points are osdtted. 
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TABLE 48 



Regression Equations (Uns tandardized Regression Coefficients) for 
Predicting Accidents 3-4 Years from Violation Types 1-2 Years 



Equation 

Male 

Accidents 3-4 years - 0.05 Speed violation 1-2 years +0.07 Une place- 

ment violation 1-2 years -0.05 FTA and FTP viola- 
tion 1-2 years +0.07 Right-of-way violation 1-2 
years +0.02 Sign violation 1-2 years -0.06 Driv- 
ing while suspended violation 1-2 years +0.03 
Turning violation 1-2 years -0.40 Dr^g violation 
1-2 years +0.01 Equipment violation 1-2 years 
+0.08 Hit and run violation 1-2 years +0.03 Fol- 
lowing-too-close violation 1-2 years -0.04 Reck- 
less driving violation 1-2 years +0.03 Miscellan- 
eous moving violation 1-2 years +0.05 Drunk driving 
violation 1-2 years -0.00 Miscellaneous non-moving 
violation 1-2 years -0.00 Passing violation 1-2 
years 



Female 

Accidents 3-4 years • 0.07 Sign violation 1-2 years +0.05 Speed viola- 
tion 1-2 years -0.10 FTA and FTP violation 1-2 
years +0.10 Following-too-close violation 1-2 
years +0.11 Passing violation 1-2 years +0.35 
Reckless driving violation 1-2 years +0.04 Turn- 
ing violation 1-2 years +0.02. Equipment violation 
1-2 years +0.03 Right-of-way violation 1-2 years 
-0.25 Driving while suspended violation 1-2 years 
-0.03 Lane placement violation 1-2 years +0.01 
Miscellaneous non-moving violation 1-2 years +0,05 
Hit and run violation 1-2 years +0.03 Miscellan- 
eous moving violation 1-2 years +0.00 Drunk driv- 
ing violation 1-2 years +0.00 Drug violation 1-2 
years 



Prediction from Biographical Data 

First will be discussed the correlations of the biogr;^phical vari- 
ables with four year driving record, with crosstables presented for some 
variables. Then the regression equations for predicting four year driv- 
ing record will be presented. 

The correlation coefficients of biographical variables with four 
year accidents and convictions are presented in Table 49. Most variables 
were statistically significant in the expected direction. 

The correlations with Accidents 1-4 years were uniformly low. For 
males, only seven variables had correlations greater than 0.100 in abso- 
lute magnitude, the largest being -0.153 with Citizenship Grade, indicating 
that having accidents was associated with worse citizenship grades. Females 
had only 4 correlations with accidents over 0.100, the largest being -0.123 
with Citizenship Grade. 

The correlations with Convictions 1-4 years were considerably higher. 
Males had many coefficients over 0.200, the highest being -0.436 with 
Citizenship Grade. Females had only a few coefficients over 0.200, the 
highest being -0.264 with Citizenship Grade. These correlations with Cit- 
izenship Grade were of the same order of magnitude as those between Con- 
victions 1-2 and Convictions 3-4. 

Crosstables of each biographical variable were made with Accidents 
1-4" years and Convictions 1-4 years. The results were plotted and visually 
inspected for non-linearity. There was a negligible degree of curvi- 
lin^arity in the data. 

Space does not permit presenting crosstables of all statistically 
significant variables. Crosstables with both accidents and convictions 1-4 
years will be presented for variables of particular int.r st, or for those 
variables for which either sex had a correlation of 0.100 or greater with 
accidents, or 0.200 or greater with convictions. Non-significant results 
will not be included in the tables. In the following descriptions of the 
findings presented in Table 49, the term rate refers to the mean or aver- 
age number of accidents and convictions.- 

The number of accidents and convictions by county is presented in 
Table 50. There was little variation in the accident rate for males. 
The female accident rate was highest in Los Angeles county, and lowest in 
Fresno county, which appears to reflect differences in traffic density. 
The conviction rate was highest in Los Angeles and lowest in Sacramento 
county for both sexes, probably reflecting differences in degree of en- 
forcement of the traffic laws, as well as other demographic factors, such 
as differences in socio-economic level. 

Those 198 females who were married at the time of licensing averaged 
1.060 convictions, as opposed to an average of 0.823 convictions for 
those who were single. 

Short men and fat ladies had more convictions than their counterparts. 
Higher scores on the DMV licensing drive test were associated with lower 
accident rates for males anC lower conviction rates for both sexes. The 
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TABLE 49 

Corrtlacion Coef ficitr.ts B«cmn Biocraphical Variables and Four Year 
Accidanct and Convicciont by Sex 



Variable 



Fresno councy 

Sonooa councy 

SacrsffienCo county 

Stanislaus councy 

Los Angeles councy.... 

Helghc 

Weight 

Single orlg license... 

Diive test score 

Age licensed.'. 

Length inst permit 

' Instruction permit.... 

Traffic density 

Birth location 

Hone status 

Year left school 

Tt'alisfer 

Uropout , 

College transcript 

Driver training grade., 

Grade point average 

CPA trend 

Citizenship grade 

Absences 

Non> language IQ 

Achl^veinent test 

IQ discrepancy 

Athieveaent index 

riiiral school 

Qii^st response date 

Attitude 

Driver training safety. 
Driver train quality... 

Driver education 

Uriver ed quality 

Mileage work 

Mileage errands 

Mileage other 

Annual milesge , 

Total mileage , 

Prior nileage. , 

Mileage T score 



Accidents 

1-4 



Kale 



-039* 
017 
007 

-010 
022* 

-019 
004 
005 



Penal e 



-045* 
■020 
001 
•025 
064* 
007 
020 
•006 



J 

024*1 -012 
I 

055** -021 
030* -025 



018 
030< 
-OIC 
-006 
-042* 
Oil 
040* 
-032* 
057 
-128* 
-040* 



012 

072* 

022 

021 

031* 

-007 

-037* 
012 
034 

-071* 

-028 



Convictions 
1-4 



Male 



PcMle 



153*< -123* 



077* 
-052 
-056* 
-004 
-120* 
-025 
045* 
067' 
056* 
050* 
-Oil 
032* 
061* 
055* 
066* 
087' 
091* 
030* 
085* 



071* 
-016 
-019 
-004 
-082* 
-039* 
035* 
018 
056* 
019 
003 
021 
054* 
039* 
071* 
078* 
106* 
043* 
096* 



-001 
-023* 
-151* 
-014 

153* 
-048* 
016 
019 
046* 
013 
-075* 
071* 
102* 
-040* 
088* 
-248* 
139* 
201* 
-210* 
-020 
-373* 
-082* 
-436* 
301* 
-160* 

1 

-227* I -090* 



Variable 



002 


017 


-342* 


-213* 


-068* 


-076* 


120* 


046* 


225* 


112* 


101* 


087* 


020 


056* 


-036* 


-009 


-017 


007 


106* 


086* 


095* 


090* 


126* 


152* 


158* 


161* 


204* 


200* 


111* 


052* 


189* 


175* 



026 
031* 
088* 
016 
•050* 
066* 
026 
C47* 
009 
Old 
031* 

rried , ;^062* 

115* 

1)1* 



031* Vehicle weight 
-046* Vehicle year 
134* Vehicle mileage 
046* Equipped seat belts 
153* Wear seat belts 
018 Married 
034* Divorced/separated 
-034* Number of children.'. 
-047* Number of brothers.. 
016 Nua^er of older sibs 

-098* Parents alive 

-027* Parents 

104* Student 

-010 I Housewife 

047* Grade completed 

025 Occupational goal 

009 Social mobility 

044* Unemployed 

-037* Social activities 

-070 Academic activities 

-197* Student sctivltles , 

-027 Intramural activities 

-26 * Varsity letters 

14b* Non-varsity letters 

-050* Safety self-rating 

Drinking , . 

Number of cigarettes..... 

Number of jobs 

Year own car 

Hours driving 

Percent motorcycle 

Armed forces service 

Response bias 

Driver train not offer... 
Driver train not taken... 

Driver train taken 

Drlv train taken w off 

Parents occupstion 

"chool data missing 

Length licens-^ gap 1-4 OL 

Quest data missing 

Single lie renewal , 



Accidents 
1-4 



Hale 



Female 



1 



■I 



-047* 
• 040* 
044* 
-006 
-070* 
-019 
009 
-o32* 
-018 
IJ2 
030* 
103* 
078* 

-082* 
072* 
023 

-026* 
005 
014 
007 

•014 

-010 

-028* 
020 

-092* 

-006 

-057* 



-052* 
048* 
105* 
022 
-016 
-048* 

024 
-030* 
-043* 
-012 
003 
-026 
-040* 
-022 
-061* 
-039* 
-045* 
008 
030* 
-004 
-016 
007 
000 
000 
092* 
057* 
110* 
080* 
-091* 
075* 
028 
000 
022 
-004 

034* 
-031* 
-036* 
026 
030* 
-063* 
017 
036* 



Convictions 
1-4 



Mdle 



Fenale 



053* 
-062* 

158* 
-093* 



-026* 
020 
181* 

-016 



-115* i -081* 
150* j -037* 
079* J 04 'i* 

131* ! -026 

\ 

071* I -00'> 

059* J OIJ 
-038* ; -043* 
-122* ' -IC6* 
-228* ; -07^* 

'» V j -040* 
-305* ! -lie* 
-l9£i* ! -0;6'» 
-02fc j -028 

0*»6* ^ 037* 



-044* 
-134* 
-097* 



■004 

■071* 

■043* 



-029* I 0J3* 
*065* 000 
-055* f 000 



120* I 
058* I 
184* I 
219* i 



104* 
092* 
157* 
113* 



-179* t -094* 

I 

109* , 134* 



108* j 
-046* j 
071* r 



044* 

000 

050* 



-025* ; -007 

116* j 063* 
-100* I -057* 
-117* * -065* 



■088* 
075* 

■019 
076* 

•157* 



004 
066* 
-034* 
058* 
036* 



*P < .05. 

Note.— Decimal points are omitted. 



TABLE 5C 

Average Number of Accidents and Convictions in the First Four 
Years of Driving by County and Sex 



^Sex and item 


County 


Fresno 


Sonoma 


Sacramento 


Stanislaus 


Los Angeles 


Male 












Accidents. . . . 


0.573 


0.686 


0.650 


0.613 


0.662 


Convictions . . 


3.167 


2.912 


2.250 


3.026 


3.823 


Female 












Accidents .... 


0.285 


0.306 


0.3A5 


0.298 


0.396 


Convictions . . 


0.912 


0.6A8 


0.532 


0.657 


1.087 



older a male was at licensing, the lower his accident rate. The 
longer both sexes held an instruction permit, the fewer were the number 
of convictions. The longer men held an instruction permit, the more 
accidents they had. Males who were born in the county in which they went 
to high school' had a higher conviction rate than those born elsewhere. 
Coming from a broken home was associated with increased conviction rates 
for both sexes. .Having had an instruction permit was associated with 
fewer convictions for both sexes. Increased traffic density was associated 
with increased accidents and convictions for both sexes,, as may be seen in 
the results by county presented previously. 

The average number of accidents and convictions by year of leaving 
high school is presented in Tabte 51. For males, there was a steady 



TABLE 51 

Mean Accidents and Convictions by Year Leaving School and Sex 



Sex and item 


Year 


8-9 


10 


11 


12 


Male 










NumbeiT of subjects. 


28A 


379 


400 


4,665 




0.764 


0.686 


0.637 


0.613 




5.465 


4.598 


4.192 


2.623 


Feinale 










Number of subjects. 


68 


167 


200 


3,559 




0.309 


0.233 


0.300 


0.339 



decline in the number of accidents and convictions with increased school- 
ing. High school graduates had only half as many traffic convictions as 
those who left school in the 8th or 9th grades. Increased schooling for 
females was accompanied by a slightly increased accident rate. Males who 
transferred -out of the high school where we collected data Lad a higher ^ 
accident rate. Dropping out of high school was associated with increased 
accident and conviction frequency, as shown in Table 52. There was a very 

TABLE 52 

Mean Accidents and Convictions by Dropout Status and Sex 





Sex 


Male 


Female 


Dropout 


Non-dropout 


Dropout 


Non-dropout 


:<u:rbfr of subjects.. 
Occidents 


597 
0.725 
6.919 


5,09A 
0.615 
2.776 


216 
0.260 
0.995 


•^,766 
0.339 
0.763 



marked difference in the conviction rates for males. Having a transcript 
sent to college was associated with a lower accident rate for males as 
see'n in Table 53., and lower conviction rates for both sexes. 



TABLE 53 

Mean Accidents and Convictions by College Transcript Status and Sex 



Item 


Sex 


Male 


Female 


Transcript 


No transcript 


Transcript 


No transcript 


Number of subjects.. 


3,693 
0.606 " 
2.658 


2,198 
0.660 
3.866 


2,566 
0.763 


1,638 
0.836 



The results for grade poin.t average are presented in Table 54. There 
were dramatic decreases in accidents and convictions with better grades. 
For males, those whose grade point average increased during high school 
had better accident and conviction records than those with decreasing 

averages . ' ^ j '. 

The results for citizenship grade, the best predictor of driver 
record are presented in Table 55, and plotted in Figures 11 and 12. Thos 
with low citizenship grades had several times as many accidents and convic 
tions as those with high grades. The mean citizenship grade by number of 
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TABLE 5A 

Mean Accidents and Convictions by Grade Point Average and Sex 



Sex and item 



Gr^de point average 





0-10 


11-15 


16-20 


21-25 


26-30 


31-35 


36-/*0 


.Male 
















Number of subjects 


21A 


566 


1,339 


1,730 


1,163 


530 


181 




0.719 


0.780 


0.716 


0.656 


0.506 


0.^77 


0.303 




6.210 


A. 777 


3.731 


2.766 


2.016 


1.^37 


. 1.116 


Fema le 
















Number of subjects 


29 


156 


5A8 


1,119 


1 , 16/* 


721 


252 


Accidents 


0.2A1 


0.326 


0.395 


0.372 


0.337 


0.277 


0.166 




0.72A 


1.128 


1.155 


0.917 


0.663' 


0.528 


0.305 



TABLE 55 

Mean Accidents and Convictions by Citizenship Grade and Sex 



Sex and Item 


Citizenship grade 


0-30 


31-35 


36-40 


41-45 


46-50 


51-55 


56-60 


61-65 


66+ 


MtIo 




















raimber of subjects... 


134 


160 


299 


480 


580 


* 662 


661 


37'7 


101 


Accidents 


0.731 


0.812 


0.826 


0.750 


0.689 


0.582 


0.479 


0.440 


0.317 


Convictions 


7.097 


4.787 


4.839 


3.825 


3.351 


2.A32 


1.845 


1.297 


1.090 






















Number of subjects . . . 


109 


121 


181 


305 


373 


613 


502 


272 


23 


Accid(»nts , . . . . 


0.513 


0.A5A 


0.458 


0.409 


0.394 


0.342 


0.292 


0.231 


0.217 




1.550 


1.586 


1.309 


1.003 


0.849 


0.676 


0.505 


0.485 


0.391 



accidents is presented in Table 56. The differences were low. 



TABLE 56 

Mean Citizenship, Grade by Number of Accidents and. Sex 





Number of accidents 


Item 


Male 


Female 




0 


1 


2 


3f 


0 


1 


2+ 


Number of subjects. 
Citizenship grade.. 


1.937 
51.28 


1,049 
48.93 


359 
47.26 


109 
A6.59 


1,769 
50.72 


596 
48.41 


134 
A7.45 
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,8.0-- 




/ ■ 



Under 
33, 



41 46 51 

CiCizenship grade 



fig... 12-Mean Convictions 1-4 Years by Citizenship Grade and Sex 
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The more frequent the number of absences from high school, the .higher 
accident and conviction rates, as seen in Table 57. 



TABLE 57 

Mean Accidents and Convictions by Average Number of 
Absences per Year and by Sex 



Sex and item 




Absences 




0-49 


50-99 


100-149 


150-199 


200-249 


250f 


Male 


1,689 
0.314 
2.009 


/''^ 






t 




Number of subjects. 

Accidents 

Convictions 


1,369 
0.606 
2.706 


846 
0.725 
3.275 


462 
0.679 
3.944 


262 
0.718 


445 
0.730 




4.233 


4.944 


Female 














Number of subjects. 
Accidents . 


1,017 
0.294 
0.564 


1,014 
0.323 
0.753 


690 
0.323 
0.803 


407^ 
0.376 
0.909 


223 


298 


Convictions 


0.422 
1.072 


0.463 
1.218 



The higher the non-language IQ, the lower the accident rate was for 
males, and the. lower the conviction rate for both sexes. Having a non- 
language IQ more than lA points higher than a language IQ was not associ- 
ated with driver record for either sex. The higher the score on an 
achievement test the lower „ere the accident rate for mkles and the convic- 
tion rates for both sexes, as seen in- Table 58. The results for achievement 



TABLE 58 

Mean Accidents and Convictions by Achievenent Test Scores by Sc 











Score 








5>px and item 


















0-35 


36-40 


41-45 


46-50 


51-55 


56-60 


61-65 




Me 


















Number of subjects 


371 


551 


760 


972 


, 940 


860 


519 


?73 




0.679 


0.656 


0.679 


0.666 


0.617 


0.607 


0,520 


0,516 




4.375 


3.867 


3.393 


3.130 


2.719 


2.496 


1.907 


1 .626 




















Uuffiber of subjects 


87 


236 


479 


724 


824 


719. 


440 


210 




0.988 


0.868 


0.935 


0.770 


0.851 


0.700 


0.609 


0.543 



index were even better, as seen in Table 59. High achievement index 
means that the grade point average was high relative to Total IQ. These 
results, as well as the superiority of Grade Point Average over both 



TABLE 59 

Mean Accidents and Convictions by Achievement Index by Sex 



Sex and item 


Achievement Index 


0-16 


17-19 


20-22 


23-25 


26-28 


29-31 


32+ 


Male 


















Number of subjects 


651 


82 b 


1,145 


l»jl88 


858 


403 




170 




0.773 


0.793 


0.644 


0.575 


0.532 


0.411 


0 


494 




5.095 


4.023 


2.940 


2.430 


1.979 


1.593 


1 


594 


Ferrale 












> 






Number of subjects 


163 


322 


564 


884 


889 


583 




31'^ 




0.380 


0.378 


0.432 


0.345 


0.305 


0.262 


0 


?52 




1.258 


1.167 


1.101 


0.820 


0.608 


0.492 


0 


417 



Non-language IQ and Achievement Test, and the superiority of citizenship 
grade over grade point average, tend to indicate that the degree of sociali 
zation is more important than **native intelligence'* in determining driving 
behavior. 

Attending a rural school was associated with fewer accidents for 
females, and fewer convictions for both se:<es« 

In general, the above results tend to confirm the hypothesis that 
better school (social) adjustment is correlated with better driver record. 

The later subjects returned the mail questionnaire, the higher their * 
accident and conviction record. 

A higher attitude, score was correlated with a higher conviction 
rate for both sexes, and a higher accident rate for males, as seen in 
Table 60. 



TABLE 60 

Mean Accidents and Convictions by Attitude Score by Sex 



Sex and Item 


Attitude score 


0-1 


2-3 


4-5 


6-7 


8+ 


Male 














Number of subjects.. 




123 


697 


1.983 


1.832 


422 






0.512 


0.571 


0.620 


0.670 


0.791 






1.463 


2.246 


2.562 


3.381 


4.749 


female 














Number of subjects.. 




99 


520 


1.796 


1.776 


.212 






0.535 


0.621 


0.718 


0.865 


1.264 



93 



All mileage variables were positively correlated with accidents and 
convictions for both sexes. The results for the best predictor. Total 
Mileage, are presented in Tables 61 and 62. 



TABLE 61 

Mean Accidents and Convictions by Total Mileage for Males 



Itt-m 






Mileage 


(in thousands) 






0-19 • 


20-39 




60-79 


80-99 


100-119 


12(Vf 


Number of subjects. 


699 


1,093 




652 


2A0 


391 


A13 




0.^88 


0.530 


0.660 


0.712 


0.8m2 


0.662 


0.831 




1.967 


2.2A6 


2.763 


3.258 


3.717 


3.829 


A.Z1O2 



TABLE 62 

Mean Accidents and Convictions by Total Mileage for Females 



Item 


Mileage (In thousands) 


0-19 


20-39 


A 0-59 


60-79 


80f 


Number of subjects*. 


1,7A0 


1,037 


573 


180 


185 




0.273 


0.360 


O.A36 


0.A39 


0.519 




0.528 


0.820 


1.131 


1.267 


1.31A 



The percental-? distribution of vehicle weight is presented in Table 63. 



TABLE 63. 

Percentage Distribution of Vehicle Weight by Sex 



Vehicle weight 


Male 


Female 




2.12 


0.09 




10.92 


14.38 




13. lA 


19.09 


SCandard american cars... 


55.86 


51.57 


Moderately expensive cars 


8.95 


9.72 




2.86 


3.65 




6.15 


1 49 




100.00 


99.99 



295.10, 6 df, p < .001. 
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Heavier vehicle weight was associated with fewer accWents for females and 
more convictions for males. 

The percentage distribution of vehicle year Is presented In Table 64. 



TABLE 64 

Percentage Distribution of Vehicle Year by Sex 




« 204.30, 12 df, p < .001. 



Driving newer vehicles was associated with fewer convictions for males, 
but, paradoxically, with Increased accidents for both se::v?s. Males who 
drove cars equipped with seat belts had fewer convictions. The more 
frequently the seat belt was worn, the fewer the accidents for males, and 
the fewer the convictions for both sexes. 

The relationships of driver record with marital status at the time of 
receiving the mall questionnaire were In the opposite direction foi males 
and females. Married males had more accidents and convictions than single 
males; whereas, single females had a worse record than those married. 
Those who were divorced or separated had worse conviction records than 
others. The more children a man had the worse was his driver record; the 
more children a female had, the fewer accidents she had. 

Females coming from large families had fewer accidents than their 
counterparts. Males from larger families had more convictions. The more 
older slbs a male had, the higher was his conviction rate. The driver 
record by birth order Is presented In Table 65. For both sexes, the eldest 
child had the best accident record, while the only child had the worst. 
This ordering also held for female convictions. Except for female accidents. 
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Mcan Accidents and Convictions by Birth Order and Sex 



Item 


Sex 


Kale 


Feioale 


Only 
child 


Eldest 
child 


Other 
child 


Only 
child 


Eldest 
child 


Other 
child 


Number of subjects. . . 
Accidents 


458 
0.705 
2.777 


1,823 
0.607 
2.663 


2,704 
0.655 
2.893 


410 
0.407 
0.822 


1,661 
0.317 
0.746 


2,285 
0.340 
0.800 



having parents who were alive and married was associated with a better 

•V 

driver record, as seen in Table 66. For convictions for both sexes and 



TABLE 66 

Mean Accidents and Convictions by Parental Status and Sex 



Sex and item 


Parental status 


Deceased 


Married 


Separated 


Divorced 


Male 










Number of subjects . . . 


^ 500 


3,815 


i30 


583 




0.720 


0.612 


0.730 


0.747 




3.330 


2.750 


4.161 


3.821 


Female 










Number uf subjects... 


407 


3,417 


63 


496 




0.953 


0.717 


1.222 


1.076 



accidents for males, those with parents married had the best records, 
followed by those whose parents were deceased, with those with divorced 
or separated parents having the worst record. 

College students had a much better driver record than non-students, 
as seen in Table 67. Housewives had fewer accidents and convictions than 
other females. Grade completed was one of the better predictors, as seen 
in Table 68. The higher the occupational goal sought, the better the 
driver record for both sexes. Males who were upwardly mobile socially 
in relation to their parents had better accident and conviction records. 
Unemployment was associated with higher accidents for males and a higher 
conviction rate for both sexes. 
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TABLE 67 

Mean Accidents and Convictions by College Student Status and Sex 



Item 


Sex 


Male 


Female 


Student 


Non-student 


Student 


Non-student 




2,087 


2,841 


1,511 


2,818 




0.527 


0.723 


0.303 


o.:i55 




2.106 


3.548 


0.657 


0.844 



TABLE 68 

^tean Accidents and Convictions by Grade Costplcced and Sex 



Sex and ices: 








Grade^ completed 
























8-9 


10 


11 


12 


13 


14 


15 


16+ 


!ale 


















Nirnirer of subjects. 


109 


114 


243 


1,381 


1,178 


1,434 


491 


96 


Accldencs 


0.844 


0.649 


0.740 


0.747 


0.694 


0.542 


0,456 


0,479 




5.514 


5.614 


5.362 


3.577 


2.866 


2.116 


1.896 


1,667 




















Nurnher of subjects. 


39 


90 


128 


1,456 


837 


1,172 


522 


144 




0.282 


0.377 


0.328 


0.368 


0.414 


0.292 


0.258 


0.243 




1.538 


0.877 


i.031 


0.889 


0.870 


0.655 


0,580 


0,639 



Females who participated in social activities in high school averaged 
more accidents than non-participants . Participation in academic activities 
was related to fewer accidents for males, and fewer convictions for both 
sexes* Participation in student activities went with a lower conviction 
rate for both sexes. Males who took part in intramural activities had 
fewer convictions, while the opposite was true for females. Number of 
varsity letters was correlated with a lower accident and conviction rate 
for inales. Having non-varsity letters was predictive of a lower conviction 
rate for males. In general, participation in school activities was 
associated with good driving record. 

The percentage distribution for safety self-rating are presented in 
Table 69. Most drivers thought rather well of themselves.. This variable 
was included more to see the distribution of responses, rather than for 
postdictive purposes, due to the obvious circularity involved. The driver 
record by safety self rating is presented in Table 70. The low correla- 
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TABLE 69 

Percentage Distribution of Safety Rating ' 



Safety rating 


Male 


Female 




Extremely safe 




10.89 


8.12 




Above a ve ra ge 




52.00 


51.47 ~ 




About average 




31.33 


35.91 




Below average 




5.19 


A. 18 




Verv unsafe 




0.60 


0.32 




All ratings 




100.01 


100.00 





- 42.38, 4 df . p < .001. 



TABLE 70 

Mean Accidents and Convictions by Safety Self Rating and Sex 



Sex and item 




Self 


rating 




Quite 
unsafe 


About 
average 


Quite safe 


Extremely 
safe 


Male ^ 










Number of subjects... 


291 


1,577 


2,617 


548 




0.849 


0.769 


0.583 


0.444 




3.567 


3.544 


2.617 


2.631 


Female 










Number of subjects... 


197 


1,574 


2,256 


356 




0.A87 


0.390 


0.306 


0.233 


Convictions 


1.203 


0.901 

1 


0.699 


0.623 



lation between self rating and accident record appears to indicate that 
accident involvement , did not markedly affect a person's self-perception. 

The percentage/distribution of drinking rating is presented in Table 
71. Hardly anybody admitted drinking more than average, indicating they 
were "faking good," or misperceiving themselves. The driver record by 
drinking rating is presented in Table 72. The more a person drank alcoholic 
beverages, the worse was his driver record. The greater the number of 
cigarettes smoked, th4 worse the driver record, as seen in Table 73, 
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TABLE 71 

Percentage Distribution of Drinking Rating by Sex 



Drinking rating 



Sex 



Male 



Female 



Never drinks. 

Much less average 

Little less average 

Average 

Little more average 

Much more average 

All ratings. 

- 372.41, 5 df , p < .001 



25.52 
31.45 
14.58 
20.54 
6.46 
1.46 
100.01 



33.41 
40.20 
12.36 
11.91 
2.06 
0.07 
100.01 



TABLE 72 

Mean Accidents and Convictions by Drinking Rating 



Sex and irem 


Drinking rating 


Never 
drinks 


^fach 
less 
average 


Little 

less 
average 


average 


Little 

more 
average 


Much 
more 
average 


Male 














Numt'^?: of subjects.. 


1,280 


1,577 


731 


1,030 


324 


73 




0.611 


0.638 


0.644 


0.668 


0.651 


0.863 




2.760 


2.889 


3.060 


3.158 


3.151 


4.000 


Female 










• 




Number of subjects. . 


1,462 


1,759 


541 


521 


90 


! 3 




0.290 


0.352 


0.338 


0.399 


0.444 


^0.333 




0.673 


0.797 


0.791 


0.976 


1.300 


2.333 
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TABLE 73 

Mean Accidents and Convictions by Number of 
Cigarettes Smoked and Sex 



Sex and Item 


Number of 


cigarettes smoked 




0 


1-9 


10-19 


20-2A 


25+ 


Male 












Number of subjects 


2,8^1 


^23 


653 




360 




0.56^ 


0.71^ 


0.730 


0.735 


0.836 




2.^05 


3.567 


3.703 


3.595 


A, 100 


Female 












Number of subjects 


2,850 


^30 


A 90 


A7A 


* Ul 


Accidents'. . . 


0.292 


0,358 


0.^16 


0.^76 


0.^75 




0.651 


0.870 


1.080 


1.073 


1.333 



The more full-time jobs a subject held during the past year, the worse 
his driving record, as seen in Table 74. 



TABLE 7A 

Mean Accidents and Convictions by Number of Jobs Held 
in the Past Year and by Sex 



Number of jobs 



oex and item 


0 


1 


2 


3+ 


Male 












Number of subjects 


950* 


3,077 


730 




22^ 


Accidents 


0.546 


0.63^ 


0.758 


0 


.799 


Convictions 


2.10^ 


2.8^2 


3.971 


5 


.0^0 


Fema le — — 












Number of subjects 


1,516 


2,:j17 


^25 




91 


Accidents 


0.285 


0.357 


0.383 


0 


571 


Convictions 


0.626 


0.83^ 


1.007 


1, 


308 



The earlier a person had his own car, the worse his driving record. 
This obviously reflected exposure differences. On the other hand, a teenager 
may be less careful when driving his own car than when driving his parents'. 
The number of hours driven in the past week was positively correlated with 
higher accident and conviction rates for both sexes. The percentage of 
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driving done on a motorcycle was associated with higher conviction rates 
for both sexes. Service in the armed forces was associated with better 
driver record for males, probably reflecting lower exposure. For subjects 
on whom we had school data, failure to respond to the mail questionnaire 
was correlated with higher conviction rates for both sexes. The higher a 
male's parents' occupational socio-economic status, the better his accident 
and conviction record. Failure to obtain school data on subjects was 
associated with higher accident rates for females and higher conviction 
rates for both sexes. The longer the length of the license gap, the better 
the conviction rate for females, and the better the accident rate for both 
sexes. ' [ 

Failure to respond to the mail questionnaire was related to higher 
conviction rates for both sexes. 

Single marital status at the time of license renewal was associated 
with a better driving record for males and a worse driving record for 
females . 

The equations for predicting driver record during the first four 
years of driving from biographical data are presented in Table 75. As can 
be seen, the multiple correlation coefficients (R) for predicting accidents 
were all quite low. The largest multiple correlations were for total four 
year accidents 0.25 for males and 0.23 for females. Thus, even though 
the majority of biographical variables had significant correlations with 
the criterion, the overall magnitude of the relationship between biographi- 
cal data and accident record was small. It should be recalled that the 
simple zero order correlation coefficient between citizenship grade and 
four year accidents was -0.15 for males and -0.12 for females. 

That the accident sub-types fatal and injury, property damage, 
single vehicle, partly-at-fault, and drunk driving -p had lower R's than 
total accidents would be expected on purely statistical grounds, since they 
necessarily had lower means than total accidents, and consequently were 
less reliable and more nearly Poisson distributed. 

That (direct) accident cost did not have a higher R than total acci- 
dents may surprise some. The means of determining cost in this report, 
namely giving the average cost to each accident by type, was admittedly 
crude, and cannot- be considered a conclusive determination of the relative 
merits of the two variables as criterion measures. Accident cost had 
correlations with accidents 1-4 of 0.70 for males and 0.72 for females. 
The regression equations an d The multiple correlation coefficients v;er,e 
similar for the tv7o variables. 

Similar comments may be made about accident rate as a predictor, since 
accident ratn correlated 0.98 with accidents 1-4 for both sexes. This high 
correlation was due to the low correlation of 0.08 for males and 0.09 for 
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females between accidents 1-4 and mileage T score • It is obvious statis- 
tically that ''adjusting" accidents for mileage under such circumstances can 
only have a negligible influence. Exposure variables were not allowed to 
enter the regression equations for accident rate to avoid any spurious 
correlation that might obtain from having mileare being represented in 
both the dependent variable and among the independent variables. For both 
sexes » the correlation coefficient between accident rate and mileage T 
score was not statistically significant, as should be the case when ad- 
justing for mileage. When accidents are adjusted by dividing by raw mileage 
(accidents/mile), the resulting rate is overadjusted for mileage, with the 
result that ';here is a statistically significant correlation between mileage 
and accident rate (Burg, 1967) • The statistical and practical aspects of 
rates merit further investigation. 

The magnitude of the multiple correlation coefficients for four year 
convictions were much higher, and of an order of magnitude we had hoped to 
attain — 0.60 for males and 0.42 for females. 

Most of the biographical variables entered one or more equations. 
Those variables not entering any equation are not shown in the Table, 
Citizenship grade and number of cigarettes smoked entered most of the 
equations. One or another of the exposure variables entered most equations. 
Armed forces service was a good predictor for males. In most instances, the 
predictors had beta coefficients of the same sign as their simple r*s. 

The stepwise regression equations for accidents 1-4 are presented in 
Table 76 for males and^Table 77 for females. The beta's tended to have the 

TABLE 76 

Stepwise Regression Equation for Predicting Male 
Accidents 1-4 Years from Biographical Data 



Variable 



Action 



Beta 



Citizenship grade. . . 

Annual mileage 

Student 

Armed forces service 
Length' inst permit,. 
Number of cigarettes 

Attitude 

Parents married 

Equipped seat belts. 

Vehicle mileage 

Home status 

Fresno county 

Age licensed 

Quest data missing.. 
College transcript.. 

Grade completed 

Vehicle year , 



Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 
Add 



0.153 
0,169 
0.179 
0.201 
0.210 
0.215 
0.220 
0.224 
0.228 
0.232 
0.235 
0.238 
0.241 
0.245 
0.248 
0.251 
0.253 



86.639 
18.234 
14.025 
30.366 
14.060 
8.892 
7.132 
6.833 
6.998 
6.928 
6.027 
5.853 
5.291 
6«024 
5.928 
6.515 
4.404 



-0.099 
0.039 
-0.115 
-0.139 
0.050 
0.059 
0.045 
-0.064 
0.035 
0.048 
-0.047 
-0.039 
-0.038 
0.067 
0.066 
-0.061 
0.036 



-0.153 
0.087 
-0.115 
-0.026 
0«030 
0.103 
0.067 
-0.062 
0.016 
0.088 
-0.006 
-0.038 
-0,055 
-0.006 
-0.032 
-O.lil 
0.031 
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TABLE 77 

Stepwise Regression Equation for Predicting. Female 
Accidents I*A Years from Biographical Data 



Variable 


Action 


R 


F 


Beta 


r 




Add 


0,123 


A7.53A 


-0.108 


-0.123 


Vehicle mileage 


Add 


' 0.156 


29.706 


0.»175 


0a05 




Add 


0.17A 


18.162 


0.05A 


0.072 




Add 


0.186 


IA.133 


0.065 


0.110 




Add 


0.196 


12.760 


-0.063 


-0.091 




Add 


0.20A 


10.269 


-0.052 


-0.037 




Add 


0.2II 


8.678 


0.0A7 


0.0A8 




Add 


0.216 


6.888 


0.039 


0.080 




Add 


0.220 


6.103 


-0.060 


-0.0A8 




Add 


0.225 


6.966 


-0.088 


-0.061 




Add 


0.229 


6.101 


0.053 


o:oi2 




Add 


0.232 


5.178 


0.0A3 


-O.OOA 



>8ame sign as the simple r*s and be of similar magnitude. 

In the equations for accidents, several of the variables related to 
aspects of driving, such as mileage. One of the purposes of this study 
was to determine how well driving record could be predicted prior to 
driving. Consequently^ the regression equations were rerun with all 
driving^rclatcd variables excluded. The multiple correlation coefficients 
were 0.19 for males and 0.21 for females. 

The equations for accidents 1-4 were also run with only the school 
data allowed to enter. The resulting R's were 0.15 for males (only citi- 
zenship grade entered the equation) and 0.15 for females. The equations 
were also run with only the questionnaire data allowed to enter. The 
resulting R's were 0.23 for males and 0.20 for females. These results tend 
to suggest that the various school variables were measuring essentially one 
major factor, which was best represented by citizenship grade. The higher 
R*s for the questionnaire data were probably due to either the more varied 
nature of the variables considered, or to the fact that driving related 
variables such as mileage were included. 

The number of drunk driving violations for the first four years of 
driving was also predicted from biographical data. The R*s were 0.11 for 
both sexes. 
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Prediction from Both Driving Record and Biographical Data 

The regression equations for predicting four year accidents from bio- 
graphical data and four year concurrent convictiDn data are presented in 
Tables 78 and 79, The R's were only slightly higher than those for driver 
record alone, 

TABU 78 

Stepwise Recrestion EQUttlon for Predicting Male Accidents 
1*4 Yeurs trom Biographical Data and 
Concurrent Driver Record 



Variable 


Action 


R 


F 


Beta 


r 


Convictions 1-4 yrs , 


Add 


0»289 


327.83 


0.359 


0.289 


m/FTP violations 1-4 yrs 


Add 


0.309 


47.26 


-0.084 


^ 0.058 


Equipment violations 1-4 yrs 


Add 


0.318 


22.47 


-0.079 


' 0.136 


Length license gap 1-4 yrs./.,... 


Add 


0.325 


19.96 


-0.074 


-0.092 


Right-of-way violations 1-4 .yrs,,. 


Add 


. 0.332 


18.42 


0.077 


0.149 




Add 


0.338 


15.64 


-0.078 


-0.115 


Kit/run violations 1-4 yrs 


Add 


0.343 


13.11 


0.059 


0.083 




Add 


0.346 


9.57 


0.065 


0.103 


Sacramento county 


Add * 


0.349 


7.68 


0.056 


0.007 




Add 


0.352 


8.60 


-0.105 


-0.026 




Add 


C.354 


6.70 


0.041 


0.017 


Mlsc non-moving viol 1-4 yrs 


Add 


0.356 


5.75 


-0.066 


0.U6 




Add 


0.35B 


5.73 


-0.061 


-0.062 




Add 


0.360 


6.39 


-0.046 


-0.006 


Questionnaire data missing 


Add 


0.362 


5.26 


0.075 


-0.006 




Add 


0.364 


5.78 


0.041 


0.030 


Lane violations 1*4 yrs >... 


Add 


0.366 


5.50 


0.041 


0.138 




Add 


0.367 


4.19 


-0.086 , 


-0.111 


College transcript 


Add 


0.370 


8.00 


0.055 


-0.032 


Intramural activities 


Add 


0.371 


4.05 


0.032 


0.009 




Add 


0.372 


4.02 


0.032 


0.017 




Add 


0.374 


3.97 


-0.037 


0.077 



TABLE 79 

Stepwise Regression Equation for Predicting Female Accidents 
1*'4 Years from Biographical Data and 
Concurrent Driver Record 



Variable 


Action 


R 


F 


Beta 


r 


Convictions 1-4 yrs 


Add 


0.258 


221.25 


0.255 


0.258 




Add 


0.2 74 


29.05 


-0.067 


0.043 




Add 


0.283 


16.92 


0.058 


0.110 




Add 


0.291 


14.61 


-0.061 


0.035 




Add 


0.297 


12.22 


-0.057 


-0.091 




Add 


0.302 


9.59 


0.060 


0.144 




Add 


0.306 


8.81 


0.052 


0.110 




Add^-^ 


0.310 


7.67 


-0.047 


-0.063 




Add ' 


0.313 


7.55 


-0.056 


-0.123 




Add 


0.317 


8.88 


-0.045 


-0.037 




Add 


0.320 


5.99 


-0.041 


-0.045 




Add 


0.322 


4.55 


0.036 


0.048 




Add 


0.324 


4.37 


0.036 


0.080 
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The equations for predicting third and fourth year driver record from 
biographical data and prior driver record are presented in Table 80* 
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The R's were generally lower than those for predicting four year driver 
record from biographical data, but were higher than those for prior driver 
record alone. The stepwise regression equations for predicting third and 
fourth year accidents are presented in Tables 81 and 82. A summary of the 



TABLE Bl 

Stepwise Regression Equation for Predicting Hale Accidents 3-A Years 
from Biographical Data and Prior Driver Record 



Variable 


Action 




r 
r 


Beta 


r 


Length lie gap I'U yrs... 


Add 


0.109 


A3.^9 


•0.111 


-0.110 
O.Obi, 


Convictions 1-2 ' 


Add 


O.lAl 


29.39 


0.076 






Add 


0.154 


13.91 


-0.143 


-0.072 




Add 


0.166 


16.53 


, -0.090 


-O.OAO 
-0.062 
-0.068 
-0.051 
0.061 
-0.005 
-0.011 
O.CAI 
0.03.'. 
-0.009 






Add 


0.176 


10.68 


-0.042 






Afid 


0.182 


6.40 


-0.047 




Parents married 


Add 


0.166 


7.54 


-0.067 




Annual mileage 


Add 


0.193 


7.43 


0.042 






Add 


0.197 


5.36 


-0.044 




FTA/FTP 1-2 yrs 


Add 


0.200 


4.79 


-0.042 






Add 


0.203 


4.93 


0.035 






Add 


0.206 


4.85 


0.037 


Fat/inj acc 1-2 vrs 


Add 


0.209 


4.32 


-0.036 




Quest data missing 


Add 


0.212 


4.39 


0.063 


-0.035 

0.020 

-o.ou 




College transcript 


Add 


0.215 


4.74 


0.056 






Add 


0.217 


4.10 


-0.038 


Driving w susp 1-2 yrs . . , 


Add 


0.220 


4.06 


-0.OJ6 


-0.039 


Grade completed 


Add 


0.222 


4.16 


-0.046 





TABLE 62 

Stepwise ^^^^8^^"^°" Female Accidents 3-4 Yea 

From Biographical Data and Prior Driver Record 



rs 



Variable 



Total mileage 

Married 

Length lie gap 1-4 yrs 

Grade completed 

Dropout 

Convictions 1-2 yrs... 

Mileage work 

Citizenship grade 

Academic activities... 

Occupational goal 

Vehicle weight 



Action 


R 


F 


Beta 


r 


Add 


0.061 


20.43 


0.044 


0.061 


Add 


0.113 


19.75 


-0.101 


-0.078 


Add 


0.131 


13.54 


-0.069 


-0.073 


Add 


0.146 


13.26 


-0.074 


-0.024 


Add 


0.157 


10.06 


-0.065 


-0.058 


Add 


0.165 


6.77 


0.043 ' 


0.063 


Add 


0.171 


6.82 


0.049 


0.079 


Add 


0.177 


5.71 


-0.054 


-0.050 


Add 


0.162 


6.16 


0.050 


0.023 


Add 


0.166 


5.19 


-0.046 


-0.043 


Add 


0.190 


4.80 


-0.039 


-0.048 
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R's obtained for predicting accidents from various sets of data is pre- 
sented in Table 83. 



TABLE 83 

Suwaary of the Multiple Correlatton Coefficients (R's) Obtained 
From Predicting Accidents and Convictions From 
Various Sets of Data bjr Sex 



Item 


Accidents 


Convictions 












Hale 


Female 


Male 


Female 


Predicting four year record from 


•07 


• 09 


• 21 


.21 


Predicting four year record £rom 
original license data and driver 
record prior to licensing 


•09 


• 09 


.29 


• ^22 


Predicting four year accidents 
from concurrent driver record. 


.35 


• 30 






Predictir*g four year driver record 


• 25 


• 23 


•60 


•A2 


Predicting four y^ar accidents 
from biographical data ^rJ con- 


• 37 


.32 






Predicting third and fourth year 


• 16 


.lA 


Ak 


• 32 


Predicting third and fourth yea** 
driver record from prior driver 
record and biographical data,,«. 


• 22 

1 


19 


• 54 


.39 



Prediction from Fatal and Injury Accident Cliaracteristics 

Characteristics of accidents are sometimes used for various purposes. 
For examole, driver improvement analysts in the California Department of 
Motor Vehicles use CHP accident reports to determine responsibility for fatal 
accidents, and take that factor into account in determining negligent operator 
status. Consequently, it was decided to determine the value of fatal and 
injury accident characteristics for predicting future accidents and convic- 
tions. The analy55is was limited to the 1489 males and the 525 females who 
had fatal and injury accidents. 

Also, it was desired to determine various accident types, thereby 
replicating the work of Allen (1965), and extending it to include biographi- 
cal variables. However, at the last minute, when we attempted to do this, 
our factor analysis computer program would not work. Consequently, some 
correlation and regression results are presented instead. We hope to do the 
factor analyses later and publish them separately. 

Due to limitations of space, it was not feasible to present the entire 
120 variable correlation matrix. Only the section including accidents, 
convictions, and fatal and injury accident characteristics is presented in 
Table 84. Apart from accidents and convictions, all variables were 
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TABLE 84 

CorreUtlon Matrix for Fatal and Injury Accident Characteristics by Sex 
(Males above the diagonal, feoales below) 
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- i^orreiacions or j, •"J ana »vy are scatisi 
respectively. Decitnal points are omitted. 
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TABLE 84 (Continued) 
Correlation Matrix for fatal and Injury Accident Characteristics by Sex 
(Malea above tha diagonal. feMlea belov) 
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rctpectlvcly. Oaclaal point* are oeiltted. 



.05 level for males and females. 
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dichotomized and coded 0, 1, with the 1 being the code' for the name of the 
variable, e.g., for Rural, 0 - Non-rural and 1 - Rural. The means and 
standard deviations are presented in Appendix A. For subjects with more 
than one fatal and injury accident in their first four years of driving, 
the earliest was used. 

The manner of coding the variables is obvious in most cases from the 
names and from the codes shown in the tables in Chapter 3. The following 
should clarify any ambiguities — Highway included county roads. Motor- 
cycle, Car, Truck or Bus were coded as to whether or not such a vehicle 
was involved in the accident. The contrary of Injury Accident was Fatal 
Accident. Pedestrian, Intersection, Non-intersection and Single Vehicle 
types were mutually exclusive. The Intersection and Non-intersection 
referred to multiple vehicle accidents only. The CHP after the violation 
types was to distinguish them from violation types previously referred to. 

Presented and discussed will be correlations of 0.10 or greater except 
for the correlations between accident characteristics and biographical 
data for females, where values of approximately 0.13 are required for stat- 
istical significance. Most correlations were quite low. 

Driver violation and speed violation CHP were the only two variables v:ith 
correlations (positive) with convictions 1-4 years over 0.10 for males. For 
females, only driver violation correlated over 0.10 with convictions. These 
correlations were obviously spuriously high, since many of those with driver 
violations received convictions for same. The multiple regression equations 
for predicting convictions 1-4 from accident characteristics are presented in 
Table 85. The order of the independent variables is the same as the order 



TABLE 85 

Regression Equations (Beta Coeffi 



1-4 Ypars-f;om-p^?£i'=i^!l*=?>-^" Predicting Convictions 
A t xears trom Fatal and Injury Accident 

Characteristics by Sex 



Sex 



Equation 



Male 

Convictions 1-A - O.IA Driver violation -0.08 Daylight -0.09 Speed .:one 
36+ +0.07 Clear weather +0.06 Injury accident -0.06 
Right-of-way viol CHP +0.06 Weekend 

Female 

Convictions 1-A - O.IA Speed violation CHP +0.12 Four. or more lanes 



of entry into the equation, as is the case for all tables presented in this 
format. The multiple R's were 0.21 for males and 0.17 for females. 

Physical defect had a correlation of 0.12 with accidents 1-4 for 
females. The regression equations are presented in Table 86. The R's were 
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TABLE 86 

Regression Equations (Beta Coefficients) for Predicting Accidents 
1-4 Years from Fatal and Injury Accident 
Characteristics by Sex 



Sex Equation 



Male 

Accidents 1-A - 0.07 Driver violation -0.06 Motorcycle -0.06 Speeding 
Female 

Accidents 1-A « 0.13 Physical defect -0.12 Pedestrian -0.09 Car 



0.10 for males and 0.18 for females. Since all subjects had at least one 
accident, namely the one under consideration here, predicting accidents 
1-A was identical to predicting the number of accidents the subjects had 
in addition to the one presently being considered. When accidents 1-4 
was predicted from biographical data, driver record, and fatal and injury 
accident characteristics, no accident characteristic entered the equations. 

It should be pointed out that these R's were for concurrent prediction. 
If the equations were used for true prediction, that is predicting acci- 
dents and convictions subsequent to the accident presently being considered 
the multiple R would shrink considerably. Consequently, it may be concluded 
that the characteristics of fatal and injury accidents are of no practical 
value in predicting future accidents and copvictions. 

Now will be discussed some of the correlations, with regression equa- 
tions presented in some instances. The correlations and regressions among 
the accident characteristics are obviously indices of concomitant variation, 
rather than true prediction. 

For males, having had a motorcycle involved in the accident was 
associated with the accident's occurring in the daytime, at an intersection 
where the speed limit was 35 mph or less, in a vehicle less than five 
years old, and involving speed violations less frequently than average. 
Female accidents involving a motorcycle were associated with another 
vehicle's being involved outside an intersection, with travelling at a 
speed less than 21 mph, and involving right-of-way and turning viola- 
tions more frequently.. 

When discussing the correlations of accident characteristics with bio- 
graphical variables, the correlation coefficients will be shown in paren- 
theses after each description of the relationship. 

Males involved in motorcycle accidents drove motorcycles a greater 
percentage of the time (0.29), and drove vehicles with less weight (-0.1A). 
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For females, having a motorcycle involved in the accident was asso- 
ciated with a greater percentage of motorcycle riding (0.17), a higher non- 
language IQ (0.15), a higher achievement test score (0.16), wearing seat 
belts more frequently (0.17), and .being unemployed more often (O.U). 
These findings arc difficult to interpret. 

The correlational results for single vehicle accidents reflect the 
findings in Chapter 3. The regression equations are presented in Table 87. 



TABLE 87 

Regression Equations (Beta Coefficients) for Predicting Single 
Vehicle Accidents from Fatal and Injury Accident 
Characteristics by Sex 



Sex 

Male 



Equation 



Single vehicle accidents - -0.20 Straight-level road -0.36 Car +0.19 Speed 

violation CHP +0.16 Speed zone 36+ -0.23 Truck 
or bus -0.12 Motorcycle -0.12 Four or more lanes 
+0-0^ Physical defect +0.09 Speed over 20 -MPH 
•^0.05 Misc violation CHP -0.08 Speeding +0.05 
- Driver drunk -0.05 Daylight +0.05 Clear weather 
-0.05 Right-of-way viol CHP 

Female 

Single vehicle accidents - -0.28 Straight-level road +0.17 Speed violation 

CHP +0.18 Physical defect +0.13 Speed over 20 
MPH -0.18 Truck or bus -0.18 Car -O.IA Four or^ . 
more lanes +0.10 Vehicle defect +0.09 Speed 
zone 36+ -0.08 Daylight 



The R's were 0.62 for males and 0.60 for females, indicating a moderately 
high degree of specificity ^or the circumstances surrounding single vehicle 
accidents. 

For males, being a driver in a single vehicle accident was associated 
with living in a county with low traffic density (-0.13). being a dropout 
(0.10). and drinking more (0.09). For females, having a single vehicle 
accident, rather than another type, was associated with higher total mile- 
age (0.14) and the number of jobs held in the previous year (0.13). 

The regression equations are presented in Table 88. The R's were 
0.25 for males and 0,26 for females. 

For males, being in violation was correlated with not being on a 
straight level road, not involving two vehicles at an intersection invol- 
ving only a single vehicle, and being drunk. For females, driver violation 
was associated with less often involving a pedestrian, less often Involving 
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TABLE 88 

Regression Equations (Beta Coefficients) for Predicting 
Single Vehicle Accident From 
Biographical Data by Sex 





Sex r 


' Equation 


Male 






Single 


vehicle accident 


« -0.15 Traffic density +0.09 Home status +0.10 






Equipped seat belts +0.09 Drinking -0.09 Non- 






language IQ -0.09 Vehicle weight -0.10 Sacra- 






mento county 


Female 






Single 


vehicle accident 


« 0.18 Sonoma county +0.13 Total mileage -0.12 






Social mobility 



two vehicles not at an intersection, more frequently involving a single 
vehicle, and with the subject being physically defective or drunk. 

For males, being a driver in violation was associated with leaving 
high school before graduation (-0.11), and doing a lesser percentage of his 
driving on a motorcycle (-0.10). For females, it was associated with being 
a dropout (0 . 15) . 

The R's for predicting driver violation from other accident character- 
istics were 0.20 for males and 0.19 for females. For predicting driver 
violation from biographical data, the R's were 0.20 for both sexes. 

For males, having a physical defect was associated with the accidents' 
occurring on a highway, involving a single vehicle, and not being an 
intersection accident. For females, i,t was associated with highways, four 
or more lanes, nighttime, pedestrian accidents, and drunk driving. 

For males, having participated in academic activities in high fechool 
was the only correlate of physical defect (0.10). For females, low citizen- 
ship grades were associated with physical defect (-0.21). 

For males, being a drunk driver tended to occur on highways, at night, 
in a single vehicle accident. Females tended to be involved in drunk 
driving accidents more on the freeways than elsewhere. The regression 
equations are presented in Taole 89. The R's were 0.22 for males and 0.35 
for females. 

There were no biographical correlates over 0.10 for males. For females 
being involved in a drunk driving accident, rather than another type of 
accident, was correlated with being a dropout (0.14), lower grade point 
average (-0.15), lower citizenship grades (-0.25), and lower achievement 
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TABLE 89 



Regression Equation (Beta Coefficients) for Predicting Drunk Drivins 
From Fatal and Injury Accident Characteristics by Sex 



Sex 




Equation 


Male 






Drunk driving 


• -0.09 Daylight 
+0.07 Speeding 
Single vehicle 


+0.07 Driver violation +0.08 Highway 
-0,06 Vehicle < 5 years old +0.08 
+0.06 Car -0.05 Physical defect 


Female 






Drunk driving 


« 0,27 Physical defect +0.16 Freeway 



index (-0.14). The regression equations are presented in Table 90. The 
multiple R's were 0.18 for males and 0.25 for females. 

TABLE 90 

Regression Equations (Beta Coefficients) for Predictine 
Drunk Driving From Biographical Data by Sex 



Sex _ ^. 

Equation 



Male 

Drunk driving - 0.12 Stanislaus County +0.09 Year own car -0.08 
Hours driving 

Female 

Drunk driving - -0.25 Citizenship grade 



Pedestrian accidents were more often fatal. For females fatal acci- 
dents occurred less often between two vehicles at intersections. For fe- 
males, being involved in a fatal accident was associated with broken home 
status (-0.22), higher vehicle mileage (-0.1A), and having had more jobs 
(-0.16). Males involved in fatal accidents participated in intramural 
sports in high school less (0.11). 

In summary, there were only low intercorrelations among the accident 
characteristics, and the multiple correlations for accident character- 
istics were generally low. Single vehicle accidents tended to occur under 
fairly specific circumstances, such as on curves. 

Prediction of Miscellaneous Driving Variables 
In this section shall be presented data on how well such variables as 
mileage, seat belt usage, and year own car may be predicted from other 
biographical data. Some of the percentage distributions for uhose variables 
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not previously shown will be presented. 

The regression equations for Drive Test Score are presented in Table 
91. Rather surprisingly, height and weight were among the best predictors. 



TABLE 91 

Regression Equations (Beta Coefficients) for Predicting 
Drive Test Score from Biographical Data by Sex 



Sex Equation 

Male 

Drive test score - -0.32 Height +0.17 Weight +0.07 Grade point average 
-0.34 Fresno county -0.66 Traffic density +0.42 
Los Angeles county -0.12 Stanislaus county -0.06 
Number of brothers +0.06 Intramural activities +0.06 

— — ' Parents occupation -0.07 Vehicle year +0.05 Vehicle 

mileage +0.05 Equipped seat belts -0.05 Absences 
-0,04 Attitude 

Female 

Drive t^st score - -0.12 Height +0-09 Grade point average +0.08 Sonoma 
county +0.05 Stanislaus county -0.07 Attitude -0.06 
Fresno county +0,06 Prior mileage -0.05 Driver train 
not caken \ 



The R*s were 0.32 for males and 0.22 for females. The equations for age 
licensed are presented in Table 92. The R's were 0.39 for males and 0.40 
for females. Year own car was the best predictor, but it was not allowed 
to enter the equation due to the circularity involved. The equations for 
length of instruction permit are presented in Table 93. The R's were 0.35 
for males and 0.29 for females. 

The regression equat.lons for total mileage are presented in Table 94. 
The R's were 0.36 for males and 0.31 for females. The percentage distribu- 
tion for wearing seat belts (for those with cats having seat belts only) 
is presented in Table 95. Men .wore seat belts more frequently than women. 
The regression equationa are presented in Table 96. The R's were 0.33 
for males and 0.28 for females. Those with poor attitudes wore seat belts 
less. The percentage distribution for year own car is presented in Table 
97. Males had their own car earlier than females. The regression equa- 
tions are presented in Table 98. The R's were 0.37 for males and 0.27 
for females. Males did 4.7 percent and females 0.6 percent of their 
driving on a motorcycle. The equation predicting percentage motorcycle 
driving are presented in Table 99. The R's were 0.11 for males and 0.16 
for females. The regression equations for predicting length of license 
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TABLE 92 

Regression Equations (Beta Coefficients) for Predicting Age Licensed 

from Biographical Data by Sex 

Sex Equation 



Male 

Age licensed • 0.14 Number of brothers +0.11 Birth location f0.12 

Height -0.10 Single lie renewal +0.19 Citizenship grade 
-0.41 Grade point average -0.07 Student activities +0.21 
Grade completed -0.07 Parents occupation +0.07 School 
data missing +0.06 Armed forces service -0.07 College 
transcript +0.06 Home status' -0.05 Intramural activities 
+0.07 Traffic density +0.16 Achievement index -0.05 Hours 
driving -0.08 Student -0.05 Number of jobs +0.05 Aca- 
demic activities +0.05 Dropout -0.04 Percent motorcycle 
-0.04 Absences -0,03 Social activities 

Female 

Age licensed - 0.11 Number of children -0.15 Student +0.32 Grade com- 
pleted -0.15 Single orig license +0.10 Number of bro- 
thers +0.10 Birth location -0.10 College transcript 
-0.05 Student activities -0.08 Parents occupation +0.06 
Traffic density +0.09 Married -0.07 Grade point average 
+0.07 Year left school -0.06 Social activities -0.04 
Vehicle year +0.04 Home status -0.05 Prior mileage -0.05 
Non-language IQ -0.04 Sonoma county +0.04 Driver train- 
ing taken +0.04 Total mileage -0.04 Attitude +0.04 
School data missing 
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TABLE 93 

Regression .Equations (Beta Coefficients} for Predicting Length 
Instruction Permit from Biographical Data by Sex 



Sex Equation 

Male 

Length instr permit - O.OA Grade completed -O.IO Weight -0.10 Number 

of brothers -0*05 Quest data missing +0.06 Non- 
language IQ +0.07 Parents married -0.08 Fresno 
county -0.08 Year own car +0.07 Citizenship 
grade -0.05 School data missing -0.05 Birth 
location +0.05 Single lie renewal +0.05 Parents 
occupation -0.05 Height +0.0A Sonoma county 
+0.0A Percent motorcycle +0.0A College trans- 
cript -O.OA Quest response date -0.05 Rural 
school +0.03 Vehicle year -O.OA Los Angeles 
county 

Female 

Length instr permit ■ 0.12 Citizenship grade -0.10 Fresno county 

+0.06 Single orig license +0.05 Parents married 
-0.07 Social mobility -0.06 Birth location -0.07 
Weight -0.06 Number of brothers -0.05 Los Angeles 
county -0.05 Quest data missing -0.06 Number of 
children -O.OA Driver training taken +0.0A 
Sonoma county -0.03 Vehicle mileage -O.OA Quest 
response date -O.OA Home status 
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TABLE 94 



Regression Equations (Beta Coefficients) for Predictine 
Total Mileage from Biographical Data by Sex ^ 



Equation 



Male 

Total mileage --0.12 Grade point average -0.13 Year own car +0.10 

Married -0.09 Los Angeles county +0.11 Vehicle weight 
+0.07 Number of cigarettes +0.06 Percent motorcycle 
-0.07 Student +0.05 Varsity letters +0.05 Vehicle year 

Female 

Total mileage - -0.16 Year own car +0.08 Number of cigarettes -O.lO 
Student -0.13 Housewife -0.08 Parents married -0.08 
Grade point average -0.06 Los Angeles county +0.06 Age 
licensed +0.06 IQ discrepancy +0.06 Drinking +0.05 
Weight +0.05 Vehicle year +0.04 Transfer 



TABLE 95 

i-..rcentagc- Distribution of the Frequency of Wearing Seat Belts 



Wear seat belts 



Never 

Occasionally. . . . 
Ha 1 f the time . . . 
Most of the time 
Always 

All frequencies. 



Male 



9.68 
24.53 
13.35 
24.24 
28.20 

100.00 



Female 



14.] 5 
32 . 1.7 
14.62 
19.21 
19.84 

99.99 



- 131.70, 4 df. p < .001. 
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TABLE 96 

Regression Equations (Beta Coefficients) for Predicting 
Wear Seat Belts from Biographical Data by Sex 



Sex 



Equation 



Male 



Wear seat belts « -0.14 Attitude -0.09 Number of cigarettes +0.09 
Academic activities -0.05 Married -0.10 Drinking 
+0.16 Armed forces service +0.06 Parents occupation 
-0.08 Non-varsity letters -0.06 Vehicle year +0.09 
Student -0.08 Quest data missing +0.05 Mileage work 
-0.05 Quest response date -0.05 Stanislaus county 
+0.05 Student activities +0.04 Rural school -0.05 
Number of brothers -0.04 College transcript +0.04 
Year ovm car 



Female 

Wear seat belts 



-0.09 Attitude +0.08 Citizenship grade +0.07 Traffic 
density +0.07 Height -0.07 Number of cigarettes 
+0.09 Student +0.06 Parents occupation -0.06 School 
data missing +0.04 Intramural activities +0.04 Un- 
employed +0.04 Drive test score -0.07 Number of 
children +0.C4 Age licensed -0.06 Vehicle mileage 
+0.05 Annual mileage +0.05 Housewife 



TABLE 97 

Percentage Distribution of Year Own Car 



Year 



Sophomore 

Junior 

Senior 

After high school 

All years 



Male 



12.55 
27.32 
21.56 
38.57 

100.00 



Female 



4.55 
18.49 
19.64 
57.33 

100.01 



• 423.78, 3 df, p 



< .001. 



-121- 



TABLE 98 



Regression Equations (Beta Coefficients) for Prediccine Year 
Own Car from Biographical Data by Sex 



Sex 



Equation 



Male 



Year own car - -0.18 Absences -O.IO Total mileage +0.10 Citizenship 

grade -0.16 Year left school -0.06 Prior mileage +0 05 
Occupational goal -0.05 Student activities +0.08 Vehicle 

ZTi f""'" Home status -0.05 

Socal activities +0.0A Wear .eat belt. -o.OA Single 
orig license -O.OA Transfer +0.05 Non-language IQ +o OS 

-0.03 Drinking -0.03 Equipped seat belts -0.03 Percenr 
motorcyrte +0.05 College transcript +0.05 Traffic 
density 

Female 

Year own car - -0.11 Total mileage -O.IA Absences -0.07 Single orig 
license -O.O6 Hours driving -0.06 Student activities 
+0.06 Driver training taken +0.06 Vehicle year -0 05 
Mileage other +0.05 Number of brothers -O.OA Prior mile- 
age +O.0A Quest response date -O.OA Intramural activities 



TABLE 99 

Regression Jj^ations (Beta Coefficients) for Predicting Percent: 
Motorcycle from Biographical Data by Sex 



Sex 



Equation 



Male 



Percent motorcycle 



Female 

Percent motorcycle 



0.05 Prior mileage +0.05 Length instr permit f0.04 
Mileage other +0.0A Traffic density -0.05 CitUon- 
ship grade -O.OA Number of children 

0.15 Mileage errands +0.0A Number of cigarettes 
+0.19 Mileage other +0.0A Height -0.07 Citizenship 
grade +0.05 Non- language IQ -O.OA Absences -0.30 
Annual mileage +0.16 Mileage work +0.0A Number of 
jobs 
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gap are presented in Table 100. The R's were 0.33 for both sexes. 

TABLE 100 

Regression Equations (Beta Coefficients) for Predicting 
License Gap I-A from Biographical Data by Sex 



sex Equation 

Male 

License gap 1-4 ■ -0.10 Length instr permit +0.06 Armed forces service 
+0.17 Transfer +0.14 Dropout +0.08 Age licensed 
+0.07 Birth location +0.07 Single lie renewal +0*03 
Home status. +0.04 Number of cigarettes -0.05 Hours 
driving -0.05 Achievement index +0.0A Student act- 
ivities 

Female 

License gap 1-4 » 0.09 Age licensed +0.17 Transfer +0.26 Single lie 
renewal +0.16 Married +0.08 Number of children 
+0.10 Dropout -0.07 Parents married -0.07 Vehicle 
mileage +0.05 Birth location -0.05 Citizenship 
grade +0.04 Number of brothers 



In summary^ miscellaneous driving variables were predictable to only 
a low degree from other biographical variables. 
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CHAPTER 5 

EVALUATION OF DRIVER EDUCATION AND TRAINING 
In this chapter will be presented miscellaneous results relating to 
driver training and driver education, an evaluation of the effectiveness 
of classroom driver education, an evaluation of behind-the-wheel driver 
training, and a cost-benefit analysis of both courses. 

Method 

The method section will deal with the definitions of behind-the-wheel 
driver training status and the date completed driver training. Classroom 
driver education status was determined from the mail questionnaire. The 
driver record data for the driver education was keyed to the date licensed, 
as most students completed driver education prior to licensing. 

One source of data on whether or not a subject took behind-the-wheel 
driver training was the data collected at the public high schools. Sub- 
jects were coded in three categories: (1) the school did not offer driver 
training, (2) the school offered driver training, but the subject did not 
take it or complete it, and (3) the subject took and completed the course. 

The second source of data on driver training status was the mail 
questionnaire, which asked whether or not they had attended a school which 
offered on-the-road driver training, whether they had completed such a 
course, and the name of the school. 

An edit check was made to determine the inter-consistency between the 
driver training status as determined from the school data and from the 
questionnaire data. There were 430 discrepancies between the two sets of 
data. 

In 286 cases subjects stated on the questionnaire that they had com- 
pleted driver training, but the school data indicated that they had not.' 
These errors could be either coding errors or errors in the school records. 

In 114 cases, subjects stated that they had completed driver training 
at a different high school than the one at which their school data was 
collected. The reasons for these discrepancies could have resulted from 
two circumstances. Those students who attended another high school prior 
to attending the school at which their school data was collected could 
have taken driver training at the first school, but the fact was not noted 
on the transcript to the second school, or the fact was not transferred 
from the transcript ^o the records of the second school. Secondly, those 
students who transferred from the high school -at which the study data was 
collected could have taken driver training at another high s-:nool. 

In 30 cases the subjects stated on the questionnaire that they had 
not completed a course in driver training, but the school data indicated 
that they had. One explanation for this was two instances in which subjects 
remarked on the questionnaire that they had completed £art of the course, 
but not all of it. 

In order to determine Whether the school or the questionnaire data 
was the more accurate the following pror 'ure was followed. From the group 



of 286 cases, the names of two subjects were sent to each of 5 high schools 
where the school data was obtained, and the schools were asked to verify 
the driver training status of each student. One high school failed to 
respond to our letter. Three of the others reported that all 6 subjects 
had completed driver training and that their records had been in error. 
The other school reported that both subjects had completed driver training 
and their records were not in error, so that the error had been made in 
coding the data. The questionnaire data seemed to be more accurate than the 
school data, so that all discrepancies were resolved in favor of the ques- 
tionnaire data. 

There still remained 1,600 subjects whose school record indicated no 
driver training, but on whom no questionnaire data was available, so that 
some of these subjects were undoubtedly misclassified . Consequently, in 
order to improve the accuracy of the data, a post-card questionnaire (five 
waves) was sent to the 1,600 subjects in that category in June 1969. 

The post card asked for driver training status and the month and the 
year they completed driver training. Of the 597 respondents, 105, or 17.6 
percent, indicated that they had completed driver training. There were 555 
non-respondents and 448 non- recipients . This low response rate (37 percent) 
reflected the fact that these questionnaires were sent only to those who 
failed to respond to the initial series of four questionnaires. Extrapo- 
lating the 17.6 percent taking driver training to the remaining 1,003 non- 
respondents and non-recipients yields an estimate of 176 subjects who 
remained incorrectly classified as not having taken driver training, when 
they in fact did. Calculations were made to determine what effects such 
a misclassification would have on the accident means in the first year 
after completing driver training. The effect would be less than one unit 
in the third decimal place' (within rounding error) for either sex, so that 
the effect was negligible and the error introduced may be disregarded. 

In the .event of a conflict between the school and questionnaire data 
as to whether a subject should be classified as not having taken driver 
training or not having been offered driver training, the subject was 
classified as not having taken driver training, as a comparison of the 
school and questionnaire data indicated that this was more accurate. 

Those 60-70 subjects who did not take driver training and who failed 
to complete the 9th grade were excluded from the analysis on the basis 
that they had not had a reasonable opportunity to take driver training. 
In retrospect, this exclusion appears debatable. 

Also excluded from the analysis were those 198 subjects who: (1) 
transferred out of the high schools where data was collected before taking 
driver training, and (2) failed to respond to any mail questionnaire. These 
subjects were excluded since it was not feasible to determine whether they 
took driver training at the high school they transferred to, so that they 
could not be accurately classified. 
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The above exclusions were not considered too serious due to the small 
numbers involved. A more serious limitation was the exclusion of all those 
13 percent of the total sample for whom we had neither school data nor 
questionnaire data, since their driver training status was unknown. In- 
cluded in this group would be questionnaire non-respondents and non- 
recipients who either: (1) attended non-public high schools, (2) did not 
attend high school at all, or (3) attended public high schools outside the 
districts sampled. This limitation will be discussed further later. 

The classification of driver training status may be summarized as 
follows: 

(1) Driver training caken 

(a) School or questionnaire data indicated taken 

(2) Driver training not taken 

(a) Not in previous classification (1) 

(b) School or questionnaire data indicated not taken 

(3) Driver training not offered 

(a) Not in previous classifications (1) and (2) 

(b) School or questionnaire data indicated not offered 
*(c) Not in next classification (A) 

(A) Excluded from analysis 

(a) Neither school nor questionnaire data was available 

(b) Did not take driver training and failed to complete the 9th 
j^rade 

(c) Transferred out of high school without completing driver 
training and did not respond to the mail questionnaires. 

The number of subjects in each classification used in the analysis is 
presented in Table 101. The numbers" in the all statuses category represented 



TABLE 101 

Distribution of Number of Subjects by Driver Training 
Status and Sex 

(Figures in parentheses are percent of column totals) 



Driver training status 


Sex 


Male 


Female 


Total 




453 


441 


894 


(6.59) 


(8.47) 


(7.40) 




2,445 


1,907 


4,352 




(35.56) 


(36.63) 


(36.02) 




3,978 


2,858 


6,836 




(57.85) 


(54.90) 


(56.58) 




6,876 


5,206 


12,082 




(100.00) 


(100.00) 


(100.00) 



« 19.715, 2 df, p <.001 

ERIC 
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85 percent of the total male sample, 90 percent of the total female 
sample, and 87 percent of the total sample. A slightly, greater percentage 
of males than females took driver training. An estimate of any bias in- 
troduced by lack of knowledge of driver training status may be obtained by 
comparing the driving records of those included and excluded from the 
analysis. The results are presented in Table 102. The "OL" meant" the 



TABLE 102 

Number of Accidents and Convictions per 1,000 Drivers by 
Whether or Not they are Included in the Analysis of 
the Effectiveness of Driver Training by Sex 





Sex 


Status 


\^ Male 


Female 




Convictions 
1 OL 


Accidents 
1 OL 


Convictions 
1 OL 


Accidents 
1 OL 


Included in analysis 


585 


151 


152 


93 




1,002 . 


203 


270 


123 



driver record was keyed to the date originally licensed; when the record 
was keyed to the date completed driver training, "DT" was substituted. The 
record with respect to original license was used, since the corresponding 
data with respect to date completed driver training was never developed for 
those excluded from the analysis. Those excluded from the driver training 
analysis had higher accident and conviction means than those included. For 
stacisLical reasons, the difference in Table 102 which was least likely to 
be statistically significant was that for female accidents. A t-test on 
this difference was highly significant (t = 19. A8, p < .001); consequently, 
we may infer chat all differences shown were statistically significant. 
These biases will be taken into account in the results. 

With both the school and questionnaire data difficulties arose in 
determining the date driver training was completed. 

For the school data, the month and date the course was completed was 
coded. It was difficult to obtain the exact date in many instances, in 
which case the following procedures were used. Many schools only indicated 
the school year in which driver training was taken, in which case the month 
was coded June. Other schools only indicated what semester driver training 
was taken, in which case the last month of the semester was coded. Courses 
taken in summer school were coded as September. In the few cases in which 
no date at all was available, the date was taken as of the end of the 
subject's junior year. For drop-outs and transfers, the date completed 
driver training was never coded as being after the date of dropping-out or 
transfering. It. is estimated that, on the average, the date coded was 
approximately two to three months subsequent to the actual date completed. 
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The purpose of using later dates was to avoid using the driver record prior 
to completion of the course, since this record could not be an effect of 
taking the course . 

The month of driver training completion was not specifically requested 
on the initial mail questionnaires sent to all subjects, so for those 
subjects who did not state the month, the month was assumed to be December, 
for the reasons given^above. For those who did not give any date, December, 
1963 was usecf. 

On the postcard questionnaire to obtain information on the driver 
training status of rton-respondents to the initial questionnaires, both the 
month and year of completion were asked. 

When both school and questionnaire data as to date completed driver 
training were available, the earlier date was used. 

When the date completed driver training was prior to the date of 
original licensing, the date completed driver training was set equal to the 
date of original licensing for the analyses shown below. The reasons for 
this were that, as described earlier, there were very few accidents on 
a subjects' records prior to licensing, and during this period most driving 
was probably done with a parent present, with a resulting limitation of 
a subject's freedom to drive as he pleased. 

As will be seen, comparative analyses were also done of the accident 
and conviction record during the first year after licensing, irrespective 
of the driver training date. Analyses were also done, but are not shown, 
of the driving record in the first six months after completing driver 
training (with the original license date as the earliest date completed 
driver training); the differences in the driving records of the groups were 
similar to those in the first year after completing driver training. 

Those who did not take, or were not offered, driver training had no 
completion date-, so it was necessary to assign them a matched date, in 
order to permit comparison of the driving records over a comparable period 
of time. The matching procedure was asf follows. 

A computer program was written to create a tape with the following 
data on it: Drivers license number, day birthdate, month birthdate, year 
birthdate, day date licensed, month date licensed, year date licensed, best 
grade completed, sex, county, and date completed driver training (where 
applicable). Best grade completed (through the 12th grade) was defined 
as follows. For those for whom we had school data, and who were high school 
graduates or dropouts, the grade completed was taken from the school data. 
For the remaining subjects the questionnaire data was used. 

The data was then sorted into two tapes, A and B. Tape A consisted 
of all subjects with the numbers 0, 2, 4, 5 and 9 in column 5 of their 
drivers license number; Tape B of those with 1, 3, 6, 7 and 8. These num- 
bers were derived from a table of random numbers. Tape A was then sorted 
on all the variables listed above, except for date completed driver train- 
ing, so that the data was in drivers license number order within day date 
licensed order within ... etc. ... Tape B was sorted in the same manner, 
except that drivers license number was sorted in reverse order, to balance 
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for order effects. The purpose of the sort was to provide an approximate 
matching on the variables sorted. Two persons with exactly the same values 
for all the variables would be contiguous on the tape, irrespective of 
their driver training status. The purpose of matching on these variables 
were: (1) to obtain the best possible matched date in relation to the 
matching variables, particularly date licensed, and (2) to reduce the 
possibility that the matching would be unsuccessful within any of the 
groups formed on the basis of these variables, in the event we wished to 
analyze the effects of driver training within any such group (for example, 
the analysis was done separately by sex) . It also insured comparability 
of the groups with respect to the matched date coming before the original 
license date. 

Another computer program was then written which read Tapes A and B and 
produced a Tape C which contained the drivers license number and the matched 
date driver training for those without driver training as follows. If the 
record read was that of a subject who had completed driver training, the 
program stored the date completed driver training. If the record read had 
another driver training status, the most recently stored completion date 
was assigned to the record read. 

The average date completed driver training for those who took driver 
training was April 24, 1963, with a standard deviation of 10.9 months. The 
average matched date completed driver training for the other subjects was 
May 18, 1963, with a standard deviation of 12.2 months. Both the difference 
of 24 days in the average and the difference of 1,3 months in the standard 
deviation were statistically significant (t and F tests), although consider- 
ing the fact that the unit of measurement used in matching was months, the 
differences were quite slight. These differences in average date were 
calculated prior to adjusting the date completed driver training to equal 
the date of original license for those completing driver training prior 
to licensing. Since most subjects completed driver training prior to 
licensing, the effect of this latter adjustment was to reduce the differ- 
ence in dates between the groups considerably . 

For those taking driver training, the percentage distribution of 
the year completed driver training (as coded without any adjustments) is 
shown in Table 103 in relation to the date of original licensing. Most 
took driver training within one year of licensing. Males were considerably 
more likely to take driver training after licensing than females. These 
results are subject to the limitations described above. 

Since the coded dat completed driver training was, on the average, pro- 
bably later than the actual date completed driver training, the coded date 
may be considered an upper bound on the true date. Also, the date of origi- 
nal licensing may be con?3idered a lower bound to the true date. Consequently 
since the analysis for accidents and convictions used both dates, the 
results obtained for the two different dates bracket the results which -would 
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TABLE 103 

Percentage Distribution of Date Completed Driver Training in 
Relation to Date Original License for those 
Taking Driver Training by Sex 



Driver training was completed... 


Sex 


Male 
(N « 3,978) 


Female 
(N « 2,858) 


More than 2 years prior to 










1 


.13 


1.78 




6 


.59 


11.97 


0-1 year prior 


A5 


.02 


53.11 


1 day - 1 year after original 










33 


51 


26.52 




10 


73 


5.49 


More than 2 years after 


3, 


02 


1.12 




100, 


00 


99.99 



- 188.96, 5 df, p < .oCi. 



be obtained if the true date were known. 

In summary, the matching on dates completed driver training was suc- 
cessful, and the analysis will adequately take into account errors in the 
date completed driver training, so that the results below may be considered 
to be without serious error or bias from this source 

Miscellaneous Results 

This section will look at the number taking classroom driver education, 
grade in driver training, and ratings on driver education and driver 
training. 

At the time that the subjects were attending high school, classroom 
driver education was a course required for graduation, and was usually 
taken in the 10th grade. Consequently, it was anticipated that virtually 
all subjects would have taken driver education, so data on driver educa- 
tion status was not collected at the high, school. Second thoughts about 
this led to including a question on the mail questionnaire asking if they 
had completed classroom driver education. The results, cross-classified 
by driver training status, are presented in Table 104. The driver training 
not offered category had the lowest percentage taking driver education, 
probably reflecting the fact that many of these subjects attended non-public 
schools which did not offer driver education. A much higher percentage of 
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TABLE 104 

Percentage Distribution of Driver Education Status bv 
Driver Training Status by Sex 



Driver training status 


Percentage 


taking driver education 


Male 


Female 




64 




63 




85 




89 




97 




96 




91 




91 



the not taken group and almost 100 percent of the taken group took driver 
education. The difference between the Not Taken and Taken groups probably 
reflects the much higher dropout rate among the not taken group, as would 
be expected, since driver education was required for graduation. Among 
the not taken group, 17.3 percent of the males and 7.7 percent of the 
females were dropouts. Adding these percents to the percents taking 
driver education yields total percents of 102.3 and 96.7, both close to 
100 percent, as would be expected. 

Most schools did not give grades in behind-the-wheel driver training 
so that we had grades on only 525 females and 622 males. The percentage 
distribution of grades is shown in Table 105. 



TABLE 105 

Percentage Distribution of Driver Training Grade by Sex 



Grade 


Sex 


Male 


Female 


A 


18 






10 


B 


57 






54 




24 






34 


D 


1 






2 




100 






100 



- 20.69. 3 df. p<.001. 



Males received higher grades than females. There were no statistically 
significant correlations (See Appendices B and C) between driver training 
grade and accident and conviction record, with the exception of a correla- 
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tion for females of -0.11, indicating that the higher the grade, the fewer 
the convictions. Due to the small samples involved, these overall nega- 
tive results should not be considered conclusive. The results were in re- 
lation to the date of original license rather than the date completed 
driver training, as the latter results were never computed, due to an 
oversight. 

The mail questionnaire asked for a rating of the classroom driver 
education. The percentage distribution is presented in Table 106. The 



TABLE 106 

Percentage Distribution of Driver Education 
Quality by Sex 



Quality 



Excellent . . . . 

Good 

Fair 

Not very good 

Very poor 

All qualities 



Male 



15 
Al 
27 
13 
5 

101 



Sex 



Female 



13 
^2 
27 
13 
5 

100 



ratings were fairly favorable, and were similar for both sexes. The ratings 
were not significantly correlated with accidents and conviction record. 

One question asked the subjects to evaluate the effect of driver train- 
ing on the safety of their driving. These ratings, presented in Table 107, 



TABLE 107 

Percentage Distribution of Driver Training 
Safety Rating by Sex 



Rating 


Sex 


Male 


Female 


Much safer 


3^ 






^6 


Slightly safer 


^3 






3A 


Little or no different 


22 






19 


Less safe 


0 






0 


All ratings 


99 






99 



- 76.70, 3 df, p<.001. 
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were quite favorable, with females giving better ratings. The higher the 
course was rated, the better was the subjects' accident and conviction 
record. This finding should be interpreted with caution, due to the 
possible circularity involved. 

Evaluation of Driver Training 

This section will be divided into four sub-sections. First, the 
driver record of those taking driver training will be compared to that of 
those not taking the course. These findings should be considered tenta- 
tive, subject to the findings on volunteer bias. Second, biographical 
differences (volunteer bias) between the groups will be analyzed. Third, 
the driver record differences found will be adjusted for volunteer bias. 
Fourth, a cost benefit analysis will be presented. 

Driver record. The longitudinal trends in accidents and convictions 
by driver training status are presented in Table 108, It will be noted 



TABLE 108 

Means and Standard Deviations of Convictions and Accidents by Sex, Driver Training 
Status, and Year After Coaplating Driver Training 



Sex and driver 
training 
status 




Convictions 


Accidents 


Item 


Year 


Year 




I 


2 


3 


4 


AU 
years 


1 


2 


3 


4 ' 


AU 
years 


MALE 
























Not offered. . . . 


N 

SD 


0.503 
0.9U 


451 
0.661 
1.051 


425 
0.885 
1.385 


349 
0.762 
1.186 


349 
2.756 
3.047 


453 
0.161 
0.397 


451 
0.195 
0.449 


425 
0.155 
0.394 


349 
0.U6 
0.434 


349 
0.670 
0.846 




N 


2,445 
0.819 
1.223 


2,432 
0.933 
1.350 


2,274 
0.945 
1.417 


1,761 
0.776 
1.236 


1,761 
3.512 
3.530 


2,445 
0.176 
0.436 


2,432 
0.170 
0.420 


2.274 
0.155 
0.404 


1,761 
0.127 
0.366 


1,761 
0.650 
0.863 




SD 




N 


3,978 
0.567 
0.955 


3,951 
0.778 
1.203 


3,747 
0.800 
1.210 


3,025 
0.599 
0.990 


3,025 
2.630 
2.767 


3,978 
0.151 
0.392 


3,951 
0.184 
0.431 


3,747 
0.165 
0.420 


3,025 
0.U5 
0.345 


3,025 
0.599 
0.822 




SD 


FEMALE 
























Not offered. . . . 


N 

3r 

SD 


0.134 
0.373 


440 
0.204 
0.560 


433 
0.210 
0.589 


390 
0.200 
0.A82 


390 
0.751 
1.218 


441 
0.095 
0.302 


440 
0.096 
0.344 


433 
0.078 
0.309 


390 
0.054 
0.226 


390 
0.326 
0.616 




N 


1.907 
0.198 
0.489 


1,904 
0.234 
0.558 


1,8A5 
0.263 
0.622 


1,647 
0.214 
0.572 


1,647 
0.904 
1.398 


1,907 
0.104 
0.327 


1,904 
0.091 
0.304 


1.845 
0.086 
0.294 


1,647 
0.081 
0.290 


1,647 
0.362 
0.612 




SD 




N 

5r 


2,858 
0.140 
0.397 


2,855 
0.185 

0.473i 


2,805 
0.218 
0.544 


2,503 
0.207 
0.535 


2.503 
0.735 
1.146 


2,858 
0.085 
0.294 


2,855 
0.087 

0 299 


2.805 
0.083 
0.296 


2,503 
0.061 
0.254 


2,503 
0.314 
0.601 




SD 



that N decreases with increasing years. This is due to the fact that, for 
those subjects who completed driver training after obtaining their license, 
their four year subsequent driving record went past the December 31, 1967 
cutoff for coding driver record data. When the full year's record was 
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not available for a subject for a given year, that subject was not used 
in the calculations for that particular year. All subjects had a complete 
first year of driving, and almost all a second year, with the third and 
fourth years showing the greatest loss of N. The trends are shown in 
Figures 13 and 14. 

We shall look first at the two most important groups, driver training 
taken and driver training net taken. Statistical tests were done to deter- 
mine if there were significant differences between the groups at each year 
with the results shown in Table 109. For males the driver training not 



TABLE 109 



?u ^. w ^^oniP^fison of the Accident and Conviction R 
Those Taking and Not Taking Driver Training by Sex and 
Year After Completing Driver Training 



Icem 


Sex 


Year 


I 


2 


3 


A 


All years 


Accidencs 


M 


2.3^ 


•1.31 


-0.89 


1.16 


2.03 




F 


2.09 


0.^1 


O.AO 


2.30 


2.50 


Convictions 


M 


8.68 


A. 65 


A. 06 


5.11 


9.00 




F 


A. 32 


3.1A 


2.52 


0.36 


A.OB 



^'fu'^'^nc^;^^ absolute magnitude are statistical 
L^r r;»?n< ru- ^ POfitive t indicates that those 
iver training have a higher mean than those who do 



taken group had a significantly higher accident mean in the first year 
after completing driver training, m the second and third years the driver 
training taken group had the higher means, although not significantly. In 
the fourth year the direction of the difference reversed, but the difference 
was not significant. In summary, for males, the driver training taken group 
had a better accident record in the first year, but there was no signifi- 
cant differences between the groups in the next three years. 

For female accidents, the driver training taken group had a significan- 
tly lower accident mean during the first year, then had a similar rate during 
the second and third years, then again had a significantly lower mean during 
the fourth year. 

Males with driver training had a uniformly superior conviction record 
during all four years. Females with driver training had a superior convic- 
tion record during the first three years, but there was no difference in 
the fourth year. 
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Fig. 13-Mean Accidents by Year After Completing Driver 
by Driver Training Status and Sex 
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For both accidents and convictions, and for both sexes, the driver 
training taken group had significantly fewer accidents and convictions for 
the total four years combined ♦ 

The trv*nds for the not offered group were based on a small sample and 
fluctuated rather erratically in relation to the other two groups' trends. 

An examination of the Appendices B and C indicates the variable 
driver training not offered was not significantly correlated with any of 
the driver record variables. This means that the driving record of the 
not offered group was equal to the average of the other two groups. A 
further examination of these appendices also reveals few statistically 
significant correlations with biographical variables, indicating that, on 
the average, those not offered driver training were personally like those 
offered it. Two of the higher correlations point up the different character- 
istics of the not offered group they tended to either come from small, 
rural schools, or they tended not to take driver education, which reflected 
the fact that some attended private schools or did not attend high school 
at all. It is not particularly meaningful to discuss the. driving record 
of such a heterogeneous group. 

The not offered group was included in the analysis to permit a more 
precise evaluation of the role of "volunteer bias" and "selection bias" 
involved in taking driver training. As will be seen below, there was a 
moderate difference between those taking and those not taking driver 
training. Obviously, the not offered group were not in a position to 
volunteer or be selected, so excluding them from the analysis will result 
in greater precision. For this reason, rind for the lack of differences 
mentioned above, the not offered group was excluded from subsequent analyses . 

The first year driving record is presented in more detail in Table 
110. The "No DT" group, as just mentioned, refers to those not taking 
driver training when it was offered to them, and does not include those 
not offered driver training. The coefficient r was the correlation coeffi- 
cient between the variable and driver training stauus. Only the correlations 
for males convictions exceeded .10 in absolute magnitude. Driver training 
status was a poor predictor of accidents compared to citizenship grade and 
other variables. The percentage differences were calculated on the means 
expressed to four decimal places, with the driver training group used as a 
base. This explains the 7 percent difference shown for male single vehicle 
accidents, when the means presented are identical. Comparisons between 
the differences for the various items should be made* in terms of the magni- 
tudes of the correlation coefficients, since the percent difference is not 
a statistically valid indicator of the degree of difference. 

The percent difference depends on which figure is used as the base. 
For male accidents, for example, if the No DT group were used as a base for 
f:he percentages, then the conclusions would be that those with driver 
training had 23 percent fewer accidents 1 OL and 14 percent fewer accidents 
1 DT. 
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TABLE 110 

Means and Standard Deviations of Accident Types and Convictions by 
Driver Training Status and Sex 













Sex 








Item 


Driver 
training 




Male 


Female 




status 




SD 


Percent 
differ- 
ence 


r 


X 


SD 


Percent 
differ- 
ence 


r 


Accidents I OL 


No DT 


0.176 


0.430 






0.108 


0.339 








DT 


0.135 


0.375 


30 


-0.050* 


0.086 


0.295 


26 


-0.035* 


Accidents I DT 


No DT 


0.176 


0.436 






0.104 


0.327 








DT 


0.151 


0.392 


17 


-0.030* 


0.085 


0.294 


23 


-0.031* 


Accidents 6 months 
Di'ior DT 


No DT 
DT 


0.043 
0.034 


0.209 
0.197 


25 


-0.020 


0.015 
0.015 


0.125 
0.126 




0.000 




0 


Accident cost 1 DT 
(In hundreds of 


No DT 
DT 


1 791 
1.486 


6.185 
5.652 


21 


-0.025* 


. 1.088 
0.722 


4.718 
3.939 


51 


-0.042* 
-0.039* 


Accident rate 1 DT. 


No DT 
DT 


J i .OD £ 

31.834 


87.655 
78.960 


19 


-0.035* 


22.805 
17.901 


66.701 
57.240 


27 


Property damage 
accidents 1 DT. . . 


No DT 
DT 


U. 117 

0.107 


0.355 
0.334 


11 


-0.017 


0.070 
0.066 


0.263 
0.259 


5 


-0.006 


Fatal and injury 
accidents 1 DT. . . 


no ui 
DT 


0 .03 7 
0.044 


0.243 
0.208 


30 


-0.028* 


0.035 
0.018 


0.187 
0.138 


90 


-0.051* 


Partially at fault 
accidents 1 DT. . . 


No DT 
DT 


0.025 


0.178 
0.155 


30 


-0.022 


0.022 
0.009 


0.148 
0.095 


147 


-0.055* 


Single vehicles 
accidents 1 DT 


No DT 
DT 


ft m 9 

o:oi2 


0.106 
0.110 


-7 


0.004 


0.010 
0.003 


0.107 
0.059 


200 


-0.042* 


Convictions 1 OL... 


No DT 
DT 


0.773 
0.487 


1.194 
0.893 


59 


-0.135* 


0.181 
0.132 


0.478 
0.381 


37 


-0.057* 


Convictions 1 DT... 


No DT 
DT 


0.819 
0.567 


1.223 
0.955 


44 


-0.114* 


0.198 
0.140 


0.489 
0.39/ 


42 


-0.065* 


Convictions 6 

months prior DT. . 


No DT 
DT 


0.241 
0,156 


0.772 
0.512 


54 


-0.066* 


0.034 
0.026 


0.198 
0.174 


32 


-0.022 


Convictions 1-3 DT. 


No DT 
DT 


2.700 
2.114 


2«869 
2.389 


28 


-0.109* 


0.694 
0.543 


1.111 
0.933 


28 


-0.073* 



P <.05 



Note.— Positive percent differences and negative r's Indicate that those not taking driver 
training have a higher mean than those who take driver training. 



For total accidents and convictions, the record is shown both for the 
year after licensing and for the year after completing driver training. 
The differences between the records of the female driver training groups 
were affected little by the date at which the record was begun. For males, 
however, the date used made a considerable difference. The percent dif- 
ference was 17 percent for the year after completing driver training and 
30 percent for the year following licensing. The true difference lies 
somewhere between 17 and 30 percent. The differences between the male 
groups on convictions were less affected by which date was used, as the 
trend from the first to the second year was similar for both groups (Figure 
13). 

Most of the differences between the groups shown in Table ilO wer^r 
statistically significant in favor of the driver training group. The 
remaining differences were not statistically significant in favor of either 
group. For accidents, the highest correlations were with partially-at- 
fault accidents 1 DT for females, and with accidents 1 OL for males. The 
correlations were higher for convictions. 

For males, there were no statistically significant differences between 
the groups for either partially-at-fault or single vehicle accidents. 

The most notable failure to achieve statistical significance was for 
property damage accidents for both sexes, although the differences were in 
the expected direction. This result appears somewhat paradoxical on a priori 
grounds, since it might be expected that if subjects were learning something 
in driver training that would reduce fatal and injury accidents, it would 
also reduce property damage accidents. One possible, partial explanation 
that was considered was differential useage of seat belts. If those taking 
driver training used seat belts more frequently than those not taking 
driver training, they might have fewer fatal and injury accidents, even in 
the absence of any difference in total accidents. As v;ill be seen below, 
males in the driver training group did have cars that were significantly 
more often equipped with, seat belts, and did use the seat belts significantly 
more often than males who had not taken driver training. However, no such 
differences were found for females, so this factor cannot totally explain 
the apparent paradox. Another speculative explanation, for which only 
indirect evidence can be presented, is that those taking driver training 
were more likely to report property damage accidents than those not taking 
driver training. First, having taken driver training, and having a higher 
proportion who also took driver education, it would be expected that the 
driver training group would be more familiar with the legal requirements 
relative to reporting accidents. Secondly, as will be seen later, those 
taking driver training have more favorable biographical characteristics 
than those not taking it» These two factors together would suggest that 
those taking driver traininj^ might report more of their property damage 
accidents, so that even though they actually had fewer accidents, the 
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reported number would not be significantly different. 

The results for the violation types are presented in Table 111. For 



TABLE 111 

Means and Standard Deviations of Violations In the First Year After Completing 
Driver Training by Type, Driver Training Status and Sex ^ 



Type 



Driver 
train- 
ing 
status 



Slsn. 



Lane placcnent. 



No DT 
DT 



No DT 
DT 



FoUowing-too- ! 
close » DT 



Sex 



Male 



Passing. 



No DT 
i DT 



; Wo DT 
t 



I No DT 
■! DT 



0.125 
0.092 

0.038 
0.033 

O.Oll 
0.008 

0.009 

o.cii 

0.036 
O.U26 

0.041 
0.03? 



.speed . 



1 No DTj 0.U5 
■■ '^'^ I 0.249 



D"':j:tk driving, 



I 
I 

. No DT 0.001 



I 



r>T f 0.002 

I 



SD 



K^^kless = DT 0.00 

drivirg .1 DT ! 0.004 



I 



OruRs J 



; No DT 



DT 



Driving while | 
suspendefJ | DT 



Hit ard r.in . . . 

FTA/FTP 

equipment 



Miscellaneous 
moving 



Miscellaneous 
non-moving . . , 



I No DT 
DT 

No DT 
DT 

No DT 
DT 

No DT 
DT 

No DT 
DT 



0.000 
0.000 

0.012 
0.002 

0.002 
0.002 

0.055 
0.016 

0.270 
0.139 

0.010 
0.004 

0.143 
0.079 



0.367 
0.313 

0.203 
0.184 

0.103 
0.092 

0.097 
0.113 

0.194 
0.165 

0.206 
0.187 

0.675 
0.559 

0.029 
0.039 

0.064 
0.063 

0.020 
0.016 

0.148 
0.057 

0.040 
0.050 

0.342 
0.162 

0.850 
0.572 

0.105 

0.06:; 

0.481 
0.33S 



Percent 
differ- 
ence 



36 



14 



25 



-20 



38 



28 



38 



-47 



33 



400 



-36 



243 



94 



137 



81 



3.7^ 



0.93 



0.83 



-0.91 



2.12 



1.76 



5.88 



-0.83 



0.21 



2.94 



-0.79 



5.30 



6.72 



2.51 



5.76 



<.O01 



>.500 



>.500 



>.500 



<.050 



>.050 



<.001 



>.50O 



>.500 



>.500 



^.010 



>.500 



<.00l 



<.00l 



<.050 



<.001 



Female 



0.046 
0.029 

0.008 
0.006 

0.004 
0.004 

0.002 
0.002 

0.021 
0.017 

0.013 
0.012 

0.076 
0.052 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.001 
0.001 

0.004 
0.002 

0.024 
0.012 

0.003 
O.OOl 

0.019 
0.014 



SD 



0.2U 
0.177 

0.097 
0.077 

0.065 
0.067 

0.046 
0.046 

0.147 
0.130 

0.118 
0.108 

0.293 
0.240 

0.000 
0.000 

0.000 
0.019 

0.000 
0.000 

0.000 
0.019 

0.032 
0.032 

0.060 
0.050 

0.216 
0.138 

0.056 
0.032 

0.161 
0.128 



Percent 
differ- 
ence 



55 



42 



23 



10 



46 



118 



110 



210 



39 



2.76 



0.95 



0.13 



0.94 



0.36 



2.96 



1.20 



2.26 



1.48 



1.21 



<.001 



>.500 



>.300 



>.500 



>.500 



N.500 



^.001 



>.500 



>.500 



>.500 



>.500 



>.500 



>.500 



<.050 



>.500 



>.500 
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8 out of the 16 niale types and 3 out of the female types, the differences 
were statistically significant in favor of those taking driver training. ' 
For the remaining types there were no statistically significant difference 
between the two groups. Contrary to what one might expect to be the case 
relative to behind-the-wheel driver training, the largest percent differences 
were in the non-moving violation categories (FTA/FTP, Equipment, Miscellan- 
eous non-moving). In order to take a closer look at this, the violations 
were categorized by moving/non-moving status, and are presented in Table 
112. The percent difference on non-moving violations between groups are 



TABLE 112 

Means and Standard Deviations of Moving vs. Non-Moving Violations in the 
First Year After Completing Driver Training by Driver Training Status and Sex 



Violation 
status 


Driver 
train- 
ing 
status 


Sex 


Male 


Female 


K 


SD 


Pe rcent 
differ- 
ence 


t 


P 




SD 


Percent 
differ- 
ence 


t 


P 




No DT 


0.63A 


0.7U 








0.175 


0.405 








DT 


O.uGS 


0.631 


36 


9.45 


<.001 


0.126 


0.34.8 


39 


4.32 


<.001 




No DT 


0.468 


0.973 








0.047 


0.274 








Non- moving. . 


DT 


0.234 


0.661 


100 


10.50 


<.001 


0.027 

L™ y 


0.193 


74 


2.77 


<..0\ 



much larger for the non-moving. However, more valid indices of the rela- 
tive differences are the t and p values. These values are quite close, so 
that it may be concluded that the differences between the driver training 
groups were similar for moving and non-moving violations. 

It is commonly believed that there are differences in the quality of 
driver training programs among high schools. Consequently, the differences 
between the groups will be examined by school district. The present study 
was not designed to answer the question as to whether or not the driver 
record differences were actually due to differences in the quality of 
instruction, so the findings below should be considered suggestive rather 
than conclusive. 

The differences between the groups among the seven largest school dis- 
trict are presented in Table 113. The tabulated numbers represent the 
differences in the means of those taking and not "taking driver training. 
For example, if males without driver training in District A had an average 
of 0.100 accidents, and those with driver training had a mean of 0.078, 
then the tabled figure would be 0.100 - 0.078 = 0.022 « 22 per thousand. 
In most districts those with driver training had a superior accident 
record. None of the differences favoring those without training was 
statistically significant. We may conclude that in all districts those 
with driver training had a driving record equal to or superior to those 
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TABLE 113 

Differences in Number of Accidents and Convictions per 1 OOi 
Drivers in the First Year After Completing Driver Training 
Between Those Taking and Not Taking Driver Training by 
School District and Sex 



Item 


Sex 


School district 






A 


1 . 

u 


C 


D 


E 


F 


G 




M 


22 


76 


19 


51 


32 


118 


11 




F 


64 


19 


-19 


6 


-19 


21 


26 


Convictions 


M 


600 


293 


346 


206 


145 


208 


285 




F 


-78 




18 


27 


36 


14 


21 



rences indicate a higher mean for those not taking 



Without driver training. Whether or not the variations between school 
districts represent differences in the quality of instruction can not be 
determined. 

In summary, the driver training group had superior driving records 
compared to those without the formal course. An attempt is made below to 
determine whether or not this was a causal relationship, or a reflection of 
volunteer bias. 

Volunteer bias. In the previous section, considerable difference in 
driving record were found between those taking and those not taking driver 
training. In this section we shall find that there were also biographical 
differences between the two groups, with the driver training group having 
better characteristics, that is, characteristics positively correlated with 
better driver record. 

Those biographical variables on which there were statistically signi- 
ficant differences between males taking and those not taking driver 
training are presented in Table 114. It should be emphasized that those 
who were not offered driver training were excluded from all analyses in 
this section. The r was the correlation coefficient between the variable 
and driver training status, so that a positive correlation indicated a 
higher mean for those taking driver training. There were a large number 
of differences, each of small magnitude. The highest correlations were 
-0.23 with absences and 0.23 with driver education. 

As compared to those males who did not take driver training, those 
males who took driver training: (1) were more often from Sonoma 'and Stanis- 
laus counties, and less often from Fresno, Sacramento and Los Angeles 
counties; (2) had a higher score. on the drive test and were licensed at an 
earlier age; (3) held an instruction permit for a longer period of time; 
(4) lived in counties with lower traffic density; (5) came from a broken 
home less often; (6) completed more of high school; (7) were less frequently 
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TABLE 114 

Means and Standard Deviations of Biographical Variables Which Differentiate 
Between Males Taking and Not Taking Drivers Training 





Driver training status 




VarlaDie 


Driver training 


Driver training 


r 


taken 


not taken 








SD 




SD 






0.195 


0.396 


0.218 


0.413 


-0.03 




0.107 


0.310 


0.044 


0. 205 


0.11 




0.224 


0.417 


0.295 


0.456 


-0.08 




0.132 


0.338 


—^0.056 


0.230 


0.12 


Los Angel es county 


0.-343 


0.475 


0.387 


0.487 






83.586 


7.844 


82.288 


7.763 


0.08 




20.542 


25.387 


23.159 


27.202 


-0.05 




14. 750 


9.909 


13.506 


10.135 


0.06 




117.166 


66.978 


127.389 


66.032 


-0.07 


Hone status 


1.241 


0.568 


1.291 


0.622 






11.823 


0.557 


11.569 


0.912 


0.17 




0.056 


0.230 


0.173 


0 .378 


-0.19 




0.698 


0.459 


0.555 


0.497 


0.15 




24.060 


6.114 


2l!250 


6 '.662 


0.21 


Ci t lzenshi.D ^radp 


51.542 


9.526 


49.380 


9.890 


U . 10 




86 .032 


79.955 


133.854 


126 .347 


-0.23 




105.535 


14 .444 


101 .217 


14 .811 


0.14 




51. 541 


9^505 


48. 509 


9 .526 


0.15 




23.125 


4.904 


21.466 


5!404 


0.16 




0.273 


0.446 


0.135 


0.342 


U . io 




1 . 533 


1.384 


1.828 


1 .410 


-0.10 




5. 118 


1. 778 


5.311 


1 . 796 


-0.05 




0.957 


o!l56 


0.851 


0.356 


0.23 




2.456 


o!989 


2!576 


l!095 


-0.05 




57.875 


56.258 


65.421 


71.427 


-U .Uo 




2.859 


1.224 


3.021 


1.238 


-0.06 




0.717 


0.450 


0.660 


0.474 


0.06 




2.448 


1.349 


2.205 


1.379 


0.08 




0.190 


0.392 


0.260 


0.439 


-0.08 




0.009 


0.094 


0.016 


0.126 


-0.U3 




0.105 


0.365 


0.175 


0.463 


-0.08 




2.137 


1.695 


2.447 


1.936 


-0.08 




0.899 


1.303 


1.118 


1.482 


-0.08 




0.777 


0.416 


0.712 


0.453 


0.07 




0.459 


0.498 


0.347 


0.476 


0.11 




13.235 


1.199 


12.725 


1.419 


0.19 




65.265 


• 21.497 


60.180 


23.567 


0.11 




0.326 


0.469 


0.269 


0.443 


0.06 




0.342 


0.474 


0.205 


0.404 


0.14 




0.445 


0.497 


0.369 


0.483 


0.07 




0.619 


0.486 


0.587 


0.493 


0.03 




0.947 


1.604 


0.831 


1.497 


0.04 




0.704 


1.280 


0.596 


1.188 


0.04 




1.514 


1.300 


1.603 


1.343 


-0.03 




6.568 


10.275 


8.367 


11.042 


-0.08 




1.018 


0.765 


1.154 


0.814 


-0.08 




2.893 


1.042 


2,744 


1.107 


0.07 




11.055 


11.765 


12.114 


12.221 


-0.04 




43.857 


24.610 


40.508 


24.322 


0.07 




0.923 


0.266 


0.873 


0.333 


0.08 
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a dropout; (8) had a transcript sent to college more often; (9) had a higher 
grade point average; (10) had fewer absences; (11) had a higher intelli- 
gence quotient (IQ) ; (12) scored higher on an achievement test; (13) got 
higher grades in relation to their IQ; (14) attended rural schools more 
often; (15) responded to the mail questionnaire earlier; (16) had a better 
attitude toward the police, the courts, and DMV; (17) took driver educa- 
tion more frequently; (18) rated the quality of their driver education more 
highly; (19) drove fewer miles in their lifetime; (20) drove lighter vehi- 
cles; (21) had cars equipped with seat belts and wore seat belts more often; 
(22) were more often single, and less often divorced or separated, at the 
time of the mail questionnaire; (23) had fewer children, fewer brothers 
and sisters, and fewer older sibs; (24) more often had parents who were 
married; (25) were more often a student, had completed more schooling, and 
had a higher occupational goal; (26) had taken part in more social, academic, 
student and intramural activities in high school; (27) had more varsity 
and non-varsity letters; (28) drank and smoked less; (29) held fewer jobs 
in the previous year; (30) had their own car at a later date; (31) drove 
fewer hours in the previous week; (32) had parents with higher status 
occupations; and finally (33) were more often single at the time of their 
first license renewal. 

The correlations of the above variables with accidents 1 DT are pre- 
sented in Appendix B. The correlation of Fresno county with Accidents 1 
DT was a statistically significant -0.04, indicating that subjects from 
Fresno county had a lower than average accident rate. From Table 114 we 
also see that 21.8 percent of those not taking driver training and 19.5 
percent of chose taking driver training were from Fresno county. Conse- 
quently, since more of the not trained group were from Fresno county, and 
since Fresno county has a lower than average accident rate, welwould expect 
the not trained group to have a lower accident mean. The reverse was true 
for all the other variables shown in Table 114. Either (1) the variable 
did not have a statistically significant relationship with Accidents 1 DT, 
or (2) the direction of the correlation was such that we would expect 
those with driver training to have a lower mean accident than those with- 
out formal training, simply on the basis of their biographical character- 
istics. Consequently, the previously reported differences on driver 
record between the groups were inflated by volunteer and selection bias. 
An attempt to adjust for this bias will be made in the next section. 

The biographical differences for females are presented in Table 115. 
The results were similar to those for the males, except that the female 
driver training groups differed significantly on fewer variables than the 
males 7^ 

Driver record adjusted for voluptee- bias . VVe have seen that those 
who take driver training' had both better driver records and superior personal 
characteristics. The question remains as to whether or not the better 
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TABLE 115 

Means and Standard Deviations of Biographical Variables Which 
Differentiate Between Females Taking and Not 
Taking Driver Training 





Driver training status 


r 


Variable 


Driver 
training taken 


Driver training 
not taken 


X 


SD 


X 


SD 


Sonoma county • 


0.123 


0.328 


0.05A 


0.225 


0. 


12 


Sacramento county •••••••••••• 


0.2A7 


0.A31 


0.279 


0.AA9 


-0. 


OA 


Stianlslaus countv 


0.151 


0.358 


0.060 


0.237 


0. 


lA 


1^0*5 Anpeles ponntv 


0.296 


0.A56 


0.A08 


0.A92 


-0. 


12 


Single original license . . 


1.986 


0.116 


1.966 


0.180 


0. 


07 




82.719 


7.766 


81.71A 


7.67A 


0. 


06 




27.7A6 


28.151 


25.207 


28.171 


0. 


OA 




111.97A 


6A.608 


129.737 


66.276 


-0. 


13 


Vo at" loft" c/*Hrtnl 


11.873 


0.A71 


11.786 


0.636 


0. 


08 


n T"onoii t* 


0.038 


0.191 


0.077 


6.267 


-0. 


08 


firadp Doint avprapp . 


26.A13 


5.811 


25.700 


6.358 


0. 


06 




50.535 


9.216 


A9.626 


10.35A 


0. 


05 




101. 1A6 


87.59A 


123.576 


103.812 


-0. 


12 


A f^H"! o\70inpn t" ^ nHov - - 


25.38A 


A. 663 


2A.751 


5.123 


0. 


06 


RiitaT school . . 


0.28A 


0.A51 


0.095 


0.293 


0. 


23 


Questionnaire response date... 


1.387 


1.332 


1.575 


1.358 


-0. 


07 




0.958 


0.200 


0.893 


0.309 


0. 


13 




2.A70 


0.999 


2.585 


1.039 


-0. 


06 




0.2A1 


0.527 


0.308 


0.631 


-0. 


06 




2.119 


1.617 


1.936 


1.532 


0. 


06 




0.788 


0.A09 


0.757 


0.A29 


0. 


04 




0.178 


0.383 


0.209 


0.A07 


-0. 


OA 




13.22A 


1.282 


12.962 


1.370 


0. 


10 




20.613 


19.82A 


18.A75 


17.A10 


0, 


06 




0.A86 


0.500 


0.A02 


0.A90 


0. 


08 




0.6A2 


0.A79 


0.577 


0.A9A 


0, 


07 




A.5A5 


8.190 


5.667 


9.085 


-0. 


06 




3.358 


0.888 


3.226 


0.95A 


0. 


07 




A3. 865 


2A.628 


A5.537 


23.9A6 


-0, 


03 
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driver record was caused by the driver training, or was merely a conse- 
quence of the pre-existing personal differences between the groups. 

Such a question could only be given a definitive, conclusive answer 
by repeated experiments in which subjects were randomly assigned to take 
or not take driver training. The present research is a quasi-experimental, 
or ex-post-facto type of research in which naturally occurring groups are 
studied. Such studies have well known limitations, such as the difficulty ' 
of distinguishing correlation from causation and disentangling (sometimes 
circular) causal sequences. 

The best statistical method for answering the question in an ex-post- 
facto study is the analysis of covariance (Blalock, 1964; Campbell 6e . 
Stanley, 1963; Cronbach & Furby, 1970; Elashoff, 1969; Kahneman, 1965; 
Meehl, 1970; Li, 1964; Linn & Werts, 1969; Lord, 1960, 1969; Werts & Linn, 
1969; Winer, 1964). See also the previous references on multiple regres- 
sion and the relative merits of matching versus the analysis of covariance. 
The analysis of covariance is used here to adjust the driver record dif- 
ferences by taking into account the volunteer bias, so that the resulting 
adjusted means represent the effect of the driver training. 

Ten years ago, analysis of covariance was routinely recommended for 
correcting bias in ex-post-facto studies. Recently, such use of the analysis 
of covariance has come under increasing criticism, with doubt being ex- 
pressed that definitive conclusions may ever be reached, as the method is 
commonly applied in the social sciences. The present author is in general 
agreement with this as a theoretical position. It is usually impossible 
to determine whether or not the adjustment via analysis of covariance is 
the correct one, an overadjustment, or an underadjustment . Certain config- 
urations of results, however, may permit a more firm conclusion. These 
points will be illustrated later. 

The literature was searched to determine which variables to use as 
covariates (the variables adjusted for). No answers were found. Conse- 
quently, various methods of selecting the covariates were accomplished, in 
order to determine the effects on the results, and to ensure that the 
results were not an artifact due to the method used. Correlation and 
regression programs were used as well as a standard analysis of covariance 
program. Subjects who were not offered driver training were excluded from 
all analyses. 

Method 1 was as follows. Three regression equations were run for an 
analysis of covariance. The first equation was used to choose the variables 
to be used as covariates. It might seem reasonable to use all available 
variables as covariates. However, such a method would capitalize on chance, 
since the statistical significance of the relationship to driver training 
status was ignored, and this would represent an unusually stringent require- 
ment. The above method was used in a couple of instances and will be 
reported under Method 5. The present approach was to use only variables 
^ which discriminated to a statistically significant degree between those 
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taking and not taking driver training. Consequently, a stepwise regres- 
sion was done, with driver training status (not taken - 1, taken - 2) as 
the dependent variable predicted in a stepwise manner from a pool of stat- 
istically significant variables. The stepwise procedure was terminated 
when the F to enter became less than one, as this criterion maximizes the 
precision of the equation (Edwards, 1969; Haitovsky, 1969). The drive 
test score variable was not permitted to enter as it might have been causally 
influenced by taking driver training. The degrees of freedom used was 
4,905 for males and 3,982 for females , which figures were the average N 
for the covariates. 

The resulting equation, which is the discriminant function between the 
two groups, driver training taken and driver training not taken, is presen- 
ted in Tables 116 for males and 117 for females. The multiple correlations 



TABLE 116 

Stepwise Regression Equation (Discriminant Function) for Predicting 
Those Taking Driver Training for Males 



Variable 


Action 


R 


F 


Beta 


r 


Driver education 


Add 


0.23A 


284.96 


0.204 


0.23 




Add 


0.312 


229.67 


-0.116 


-0.23 




Add 


0.35A 


158.63 


0.152 


0.16 




Add 


0.371 


69.28 




0.21 


Stanislaus county 


Add 


0.382 


46.63 


0.121 


0.12 




Add 


0.391 


43.22 


0.102 


O.ll 




Add 


O.AOO 


37.54 


-0.084 


-0.05 


Academic activities 


Add 


0.A06 


31.83 


0.078 


0.14 




Add 


0.A12 


27.67 


-0.076 * 


-0.19 


Achievement test 


Add 


0.A15 


16.29 


0.048 


0.15 




Add 


0.A17 


10.44 


-0.030 


0.04 


Wear seat belts 


Add 


0.A19 


9.63 


0.035 


0.08 




Add 


0.A21 


5.99 


-0.028 


-0.06 




Add 


0.A22 


5.16 


0.027 


0.07 


Number of brothers 


Add 


0.A22 


4.05 


-0.022 


-0.08 




Add 


0.A23 


2.72 


-0.019 


-0.08 




Add 


0.A23 


2.52 


0.026 


-0.04 


Grade completed 


Add 


0.A2A 


2.76 


0.029 


0.19 


Grade point average 


Drop 


0.A2A 


-0.99 




0.21 


Non-varsity letters 


Add 


0.424 


1.98 


-0.021 


0.04 




Add 


0.425 


1.73 


0.023 


0.14 


Year own car 


Add 


0.425 


1.50 


0.016 


0.07 


Occupational goal 


Add 


0.425 


1.06 


0.016 


0.11 



-147- 



TABLE 117 



Stepwise R«8^:^"ion Equation (Discrimin^ Function) for Predicting 
Those Taking Driver Training for Females 



Variable 



Rural school 

Driver education. . . 

Absences , 

Stanislaus county.., 

Grade completed 

Driver ed quality. . . 

Sonoma county 

Age licensed 

Single orig license. 

Sacramento county... 

Year left school 

Academic activities. 

Year own car 

Number of brothers. . 
Achievement index... 
Student activities*. 

Dropout 

Housewife 



Action 


R 


F 


Beta 


r 


Add 


0.230 






0.23 


Add 


0.272 


On fi(^ 


0. 130 


0.13 


Add 


0.290 


L'\ A7 

*♦ J . *4 / 


-U .Uo / 


-0. 12 


Add 


0.30A 


36.29 


0.119 


0.14 


aHH 


U . JiJ 


24.02 


0.052 


0.10 


Add 


0.322 


26.48 


-0.076 


-0.06 


Add 


0.330 


22.53 


0.088 


0.12 


Add 


0.335 


14.71 


0.054 


0.04 


Add 


0.339 


12.25 


0.046 


0.07 


Add 


0.3A2 


9.51 


0.044 


-0.04 


Add 


0.3AA 


7.62 


0.033 


0.08 


Add 


0.3A6 


5.80 


0.039 


0.08 


Add 


0.3A8 


5.32 


0.037 


0.07 


Add 


0.3A9 


3.73 


0.030 


0.06 


Add 


0.350 


3.18 


-0.037 


0.06 


Add 


0.351 


3.60 


0.029 


0.07 


Add 


0.352 


2.30 


-0.028 


-0.08 


Add 


0.352 


1.39 


-0.019 


-0.04 



of 0.425 for males and 0.352 for females indicated a moderate degree of 
difference between the two groups. The simple correlation coefficients r 
are shown to permit comparison with the beta coefficients. 

It is noteworthy that driver education was the first variable to 
enter the equation for males and the second for females. This suggests 
the possibility that part of the difference in the driver record of those 
taking and not taking driver training could be due to the fact that more 
of those with the driver training took driver education. This point will 
be analyzed further later'. 

With the covariates chosen, the next step was to adjust the driver 
record data for volunteer bias, as follows.' Equations 2 and 3 were run 
with F - 0, so that all independent variables would enter the equation 
The second equation was used to predict the criterion measure from the 
covariates alone. The third equation was run with all covariates and 
driver training status as the independent variables. As previously, 
driver training status was coded: 1 . not taken, 2 - taken. In other 
words, in Equation 3 driver training status was added to Equation 2 



to see how much it would increase the multiple correlation coefficient. 
The difference between the squares of these two multiple correlation coef- 
ficients was the square of the part correlation between driver training 
status and the driver record criterion variable. This part correlation 
represented the unique predictability due to driver training status. That 
is, the effect of driver training with the effect of volunteer bias removed. 
The F value for the difference between the multiple R's for Equations 2 
and 3 was calculated using the usual formula for adding a variable to a 
regression equation. An F of 3.8A was required for the .05 level of stati- 
stical significance. The adjusted means were calculated from the usual 
formula, that the adjusted mean equals the unadjusted mean minus the 
adjustment. The adjustment was the predicted value from Equation 2. As 
a check, most of the analyses were also made using a standard ANCOVA com- 
puter program, described under Method 5. 

The adjusted means are presented in Table 118. Looking first at the 
male results, we see that the adjusted mean for convictions 1 OL is the 
only one that was statistically significant. For females three of the 
adjusted means were statistically sig'nif icant . Females with driver training 
had fewer fatal and injury accidents in their first year after completing 
driver training. This finding is particularly important since there is 
little error or bias in the reporting of* such accidents. On two subtypes 
of fatal and injury accidents, partially-at-fault accidents and single 
vehicle accidents, the differences also remained statistically significant. 
This is fairly strong evidence for the effectiveness of behind- the-wheel 
driver training for females. The finding for partially-at-fault fatal 
and injury accidents is particularly important since the drivers responsi- 
bility for the accident is taken into account. The finding for single 
vehicle accidents is also important since most single vehicle accidents 
are the fault of the driver and represent either lack of driving skill or 
poor attitudes reflected in thrill-seeking and risk taking. The differences 
between the adjusted and unadjusted means for single vehicle and partially- 
at-fault accidents were quite slight. The beta coefficient for driver 
training status in Equation 3 for fatal and injury accidents for females 
was -0.038. 

It should be noted that for males most of the adjusted means favored 
those without driver training, as indicated by the negative percent dif- 
ferences. Assume for the sake of the argument that driver training cannot 
increase accidents. Then this reversal of the direction of the differences 
tends to suggest that the adjustment was an overad justment . Various factors 
such as ommission of relevant covariates or errors of measurement in the 
covariates may result in underad justment , while other factors such as in- 
clusion of covariates causally related to the treatment, either by selection 
of subjects for treatment, or by being affected by the treatment, may 
result in overad justment . For example, consider the ''selection" covariate 
"dropout" for males. This bears an obvious causal relationship with taking 
driver training, with fewer dropouts taking driver training. Using "dropout" 
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TABLE 118 

Adjusted Means of Accident Types and Convictions by Driver Training Status ^nd Sex 







Sex 


Item 


Driver 


Male 


Female 




Status 


J 


Percent 
differ- 
ence 


F 


X 


Percent 
differ- 
ence 


F 




No DT 
DT 


0.157 
0.1A6 


8 


1.33 


0.100 
0.092 


9 


0.S3 




No DT 
DT 


0.156 
0.162 


-2 


0.10 


0.095 
0.092 


3 


O.IO 


Accidents 6 months 


No DT 
OT 


0.036 
0.038 


-5 


0.03 


0.014 
0.016 


-12 


0.31 


Accident cost 1 Dl (In 
hondrec:s> of dollars)... 


No DT 
DT 


1.540 
1.630 


-6 


0.31 


0.974 
0.783 


24 


1.87 


lit ;idfiU rnte 1 DT 


No DT 
DT 


33.862 
34.273 


-1 


0.05 


20.877 
19.167 


9 




i'.*'»|:t»iay un^w1^e accidents 


No DT 
DT 


O.UO 
0.112 


" -2 


0.03 


0.063 
0.071 


-11 




*JuiH& 1 \n 


No DT 
DT 


0.048 
0.050 


-4 


0.11 


0.032 
0.021 


52 




I'i. I i.iJl/ .u fault accl- 

MMltS I DT 


No DT 
DT 


0.027 
0.027 


0 


0.01 


0.020 
0.010 


100 


8.01* 




No DT 
DT 


0.011 
0.013 


-15 


0.36 


0.010 
0.004 


i5e 


5.92* 




No DT 
DT 


0.622 
0.567 


10 


5.58* 


0.161 
0.145 


11 


1. 00 




No DT 
DT 


0.673 
0.645 


4 


1.48 


0.176 
0.154 


14 


2.69 


(.oiivictions 6 months 


No DT 
DT 

No DT 


0.189 
0.184 

2.307 
2.324 


3 


0.15 


0.029 
0.029 

0.634 


0 


0.00 


Convictions 1»3 DT 








DT 


-1 


0.01 


0.583 


9 


3.03 



*P <.05 



Note. --Positive percent differences Indicate that those not taking driver training have a 
higher mean than those who take driver training. 

as a covariate in Equation 2 is, in a sense (via correlations), entering 
the treatment variable "driver training" in the equation as a covariate*. 
Consequently, when "driver training" is entered into Equation 3 to 
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determine how much it adds to the equation, it will add less than it should 
which is another way of saying the adjustment from Equatioi. 2 is an over- 
adjustment. Next, consider the covariate "wears seat belts." Assume for 
the sake of the argument that taking driver training causes people to wear 
seat belts more often. Then using "wears seat belts" as a covariate will 
have the same effect as using "dropout." These arguments illustrate the 
difficulties in using analysis of covariance. It might be thought that 
the difficulty could be overcome by dropping "drop out" as a covariate, 
but this would not solve the problem, since "drop out" is correlated with 
the other covariates. 

Another possible explanation for the reversals could be sampling 
error. This explanation can not be excluded, although it does not appear 
consistent with the consistency of the reversals. 

Method 2 of doing the analysis of covariance was the same as Method 
1 except that the covariates were chosen (Equation 1) with the F to enter 
being set at 0.00001. This resulted in using as covariates all variables 
which significantly differentiated (Tables 114 and 115) between the driver 
training groups. The results as to whether or not the adjusted means were 
or were not statistically significant were the same as in Method I. 

Method 3 used as covariates only school data and original license data 
Only data collected at the school was used and not school related data from 
the mail questionnaire, such as whether or not they had taken driver educa- 
tion. Also excluded as covariates were age licensed, length of instruction 
permit, instruction permit, and drive test score. The purpose of these 
exclusions was to use only non-driving variables which could have been 
collected before driver training was taken, and consequently vj-ere not 
likely to have been causally affected to any appreciable degree by taking 
driver training. An F of 3.84 was used to select the covariates. Degrees 
of freedom were 5,300 for mai«s and 3,800 for females, which represent the 
number of subjects for whom *^e had school data** The results were the same 
as for Method 1, with the single exception that the difference between the 
adjusted means for convictions 1 DT for males was statistically significant 
The adjusted means for males for convictions 1 DT were 0.637 for the driver 
training group and 0.707 for those without training. This difference is 
similar to the difference for convictions 1 OL for males urtder Method 1. 
A variant of Method 3 was run using an F of 1 to select the covariates. 
The results for convictions 1 DT for males were similar to those just pre- 
sented. 

In contrast to Method 1, Method 3 did not result in any reversals of 
direction of the differences between the male groups, so that the results 
of Method 3 may be preferable with respect to convictions 1 DT for males. 

Method 4 was done only for convictions 1 OL for males and fatal and 
injury accidents 1 DT for females. The same degrees of freedom as Method 
1 were used. All biographical variables were used as covariates. Even 
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so, in both instances the results were the same as for Method 1. In other 
words, driver training status added a unique contribution to the prediction 
of these variables over all other biographical variables covered in this 
study* 

Method 5 used the same covariates as Method 1, but used a standard 
analysis of covariance program BMDX82. If data was missing for a covariate, 
the mean of the covariate was substituted for it. The means substituted 
were calculated separately for each driver training group, -so that .the 
overall difference between the means of the two groups were not affected. 
The results are presented for most variables in Table 119. The standard 



TABLE 119 

Adjusted Means and Standard Errors of Accident Types and Convictions by Driver 
Training Status and Sex Using Method S 



Item 


Driver 
training 
status 




Males 


Fetsales 




X 


SE 


F 


X 


SE 


F 


Accidents 1 OL 


No DT 
DT 


0.158 
C.U7 - 


0.009 
0.007 


0 


.928 












Accidents 1 dt 


No DT 


0.156 


0.009 






0 


.095 


0.007 








DT 


0.153 


0.007 


0 


.362 


0 


.091 


0.006 


0 


.127 


Accident cost 1 DT (In 
hundreds of dollars)... 


No DT 
DT 


1.504 
1.662 


0.129 
0.098 


0 


.866 












Fatal and injury acci- 


No DT 


0.047 


0.005 






0 


.032 


0.004 






dents -1 DT 


DT 


0.051 


0.004 


0 


MUU 




020 


0.003 


5 


.625* 




0 


Partially at fault acci- 


No DT 


0.026 


0.004 






0 


021 


0.003 






dents I OT 


DT 


0.028 


0.003 




097 




010 


0.002 




.032* 




0 


0 


9 


Single vehicle accidents 


No DT 










0. 


010 


0.002 






I DT 


DT 












004 


0.002 




73fi* 












0. 


6 


Convictions 1 OL 


No DT 


0.624 


0.021 


















DT 


0.578 


0.01& 


2. 


624 














No DT 


0.674 


0.022 






0. 


175 


0.010 








DT 


0.656 


0.017 


0. 


381 


0. 


155 


0.006 


7 _ 


214 




No DT 


2.315 


0.052 
















Convictions 1-3 DT 
























DT 


2.349 


0.039 


0. 


294 













*p<.05 



error presented was the standard error of the adjusted means. The adjusted 
means shown were quite close to those obtained with Method 1, and the results 
were the same with respect to the statistical significance of the adjusted 
means, except that convictions 1 OL was not significant for Method 5. 
The analysis of covariance tables are shown in Table 120 for male 
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TABLE 120' 

Analysis of Covariance Table for Convictions 1 OL 
for Males 



Source of variance 


df 


SS 


MS 


F 


P 




1 


2.434 


2.434 


2.62 


>.05 


Zero slope 


21 


719.562 


34.265 


36.95 


<.05 




6,A00 


5,935.106 


0.927 








21 


23.934 


1.140 


1.23 


>.05 




6,379 


5,911.172 


0.927 



















convictions 1 OL and in Table 121 for female fatal and injury accident 1 DT. 



TABLE 121 

Analysis of Covariance Table for ?atal and Injury Accidents 
1 DT for Females 



Source of variance 


df 


SS 


MS 


F 


P 




1 


0. 


142 


0.142 


5.63 


<.05 




18 


0. 


792 


0.044 


1.74 


<.05 




4,745 


119. 


842 


0.025 








18 


0. 


702 


0.039 


1.55 


>.05 




4,727 


119. 


139 


0.025 







For males, the regression slopes were not equal in both groups for 
accidents 1 OL, accidents 1 DT, fatal and injury accidents 1 DTi partially- 
at-fault accidents 1 DT, and accident cost 1 DT. In analysis of variance 
terms, this means that there was an interaction between the treatment and 
the covariates. In other words, the effect of driver training was not 
uniform across all subjects or across all programs. For example, taking 
driver training may have improved the driving of some subjects, but had no 
effect, or a negative effect, on the driving of others. This finding, if 
not a methodological artifact, limits the generality of the preceding 
fnalyses f'^r males in which the equality of slopes was not tested. All 
slopes were equal for females. 

Method 6 used the same methods as Method 5, except that the subjects 
were restricted to high school graduates with driver education, the largest 
Block of subjects in the analysis. One reason for this restriction was to 
see if it would result in equal slopes for males. The results are presented 
in Table 122. The F is for the adjusted mean. The results as to statistical 
significance for females were the same as in all previous analyses. Males 
with driver training had a significantly higher adjusted mean for accident 
cost, but this was probably an artifact resulting from cveradjustment . For 
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TABLE 122 

Means •"^Adjuated Meanf A^^^^^^"' Type, and Convictions for High School Graduates 
Who Had Completed Driver Education by Driver Training Status and Sex 





Driver 
training 
status 


Sex 


I ten 




Kale 


Feinale 




X 


Adjusted 
X 


F 


X 


Adjusted 


F 


Accidents I OL 


No DT 


0.154 


0.138 




- 


- 






DT 


0.132 


0.139 


0.009 








Accidents 1 dT 


No DT 


0.';2 


0.140 




C.106 


0.100 






DT 


0.150 


^ n 1 


1 . 753 


0.078 


0.081 


2 .820 


Accident cost 1 DT (In 
nunareas or dollars) . . . 


No DT 
DT 


1.419 
1.459 


1.173 
1.563 


4 . 102* 


- 


• 




Fatal and Injury acci- 
dents 1 DT 


No DT 
DT 


0.043 
0.044 


0.035 
0.047- 


2.638 


0.032 


0.031 






0.015 


0.016 


8.066* 


Partially at fault acci- 
dents I DT 


S*o DT 
DT 


0.021 
0.024 


0.017 
0.026 


2.403 


0.019 


0.019 






0.007 


0.007 


6.423* 


Single vehicle accidents 
1 DT 


No DT 
DT 








0.011 


O.Oll 












0.003 


Ov003 


9.003* 


Convictions 1 OL 


No DT 


0.634 


0.529 












DT 


0.464 


0.508 


0.431 








Convictions 1 DT 


No DT 


0.699 


0.589 




0.193 


0.171 






DT 


0.545 


0.592 


0.019 


0.131 


0.143 


3.386 


Convictions 1-3 DT.. . 


No DT 


2.389 


2.084 












DT 


2.008 


2.137 


0.480 









P < .05 



w^les, the slopes were slightly different between groups for fatal and injury 
accidents and accident cost. For females the slopes were sllghtlv different 
for fatal and injury accidents, partially at-fault accidents and single 
vehicle accidents. There is some evidence that small differences in slopes 
do not leau to serious bias (Atiqullah, 1964). 

Method 7 selected the covariates from the pool of all variables except 
drive test score, with an F of 1. Analyses were done for Accidents 1 OL 
and Fatal and Injury Accidents 1 DT, with results similar to Method 1. 

In conclusion, seven different methods of analysis of covariance were 
used, using different degrees of freedom, different sets of covariates, 
different computational techniques, and different sets of subjects. The 
results as to the statistical significance of the adjusted differences were 
quite uniform, with the exception of male convictions. Consequently, the 
results were not an artifact of the particular method employed. 
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Driver training status was not. known for 588 females. These females 
average 0.034 fatal and injury accidents in their first year of driving. 
It will be recalled that for Method 1, the adjusted means for females for 
fatal and injury accidents were 0.032 for those without driver training 
and 0.021 for those with driver training. In order to take into account 
the response bias resulting from lack of knowledge of driver training, the 
assumption was made that all 588 females took driver training. This 
assumption will reduce the difference between the two groups more than 
the opposite assumption . Under the assumption the weighted mean of those 
without driver training and of those 588 assumed not to have taken DT 
was calculated. The result was a mean of 0.023, so that there still 
remained a difference of 9 fatal and injury accidents per thousand drivers 
in the first year of driving between those with and without driver training. 

These results may either be int.erpreted in a purely predictive (non- 
causal) or a causal sense. In a purely • predictive context, the results 
may be interpreted as indicating that, aside from convictions for males, 
and fatal and injury accidents, partially-at-fault accidents, and single 
vehicle accidents for females, knowledge of driver training status did not 
significantly add to the ability to predict driver record, over what would 
be predicted from knowledge of biographical differences (volunteer bias) 
alone. By itself, driver training status was a poor predictor of accidents, 
as the highest correlation with accidents was -0.06. Variables such as 
citizenship grade and grade point average were much better predictors. 

An evaluation of the results as to the causal effectiveness of driver 
training is more difficult. It is reasonable to conclude that part of 
the difference between the driving records of those with and without driver 
training was due to differences in biographical characteristics, since the 
alternative is much less plausible, namely, that despite the personal 
differences between the groups, their driving records would have been the 
same if it were not for taking driver training. 

Various limitations such as missing data and the limitations of analysis 
of covariance preclude conclusive and precise results, but it is believed 
that the weight of the evidence permits the following conclusions: 

(1) Driver training reduced fatal and injury, partially-at-fault, and 
single vehicle accidents for females. The reduction is estimated 
to be from 9 to 11 fatal and injury accidents per thousand drivers 
in the first year of driving. The evidence for this was fairly 
firm. It is theoretically possible, although "it appeals unlikely, 
that some unknown factor X, substantially un^orrelated with the 
biographical variables covered in this analysis, was really respon- 
sible for the differences found. The influence of measurement 
error is more difficult to assess (Cochran. 1968, 1970). In 
survey research, errors tend to be pc.'tively correlated with 
the values of the variables, and the errors tend to be correlated 
among themselves, so that the predicted value from Equation 2 
may be more accurate and reliable that it first appears. 



-155- 



Given this, and given that the adjusted means were significant 
when all biographical variables were used as covariates, it appears 
unlikely that the adjustment was an underadjustment due to measure- 
ment error. In summary, it may be that the adjustment under Method 
1 was an overadjustment , but it appears unlikely that it was an 
underadjustment. 

(2) Due to the limitations of the present report no definite con- 
clusion can be reached as to whether or not driver training 
reduced accidents among males. There was some evidence for 
differential effectiveness for different types of persons. How- 
ever. Riven the unadjusted means, and given the moderate volun- . 
teer bias, it may be concluded that any overall accident reduc- 
tion caused by driver training was slight. ' 

(3) Driver training may have reduced convictions among males. The 
findings for the adjusted means using different methods were not 
consistent. The findings for the two dates used were also not 

.consistent. The difference between the adjusted conviction means 
for females were not statistically significant, but the differ- 
ence for convictions 1-3 years approached significance. Due 
to the limitations of the method, no definite conclusion can be 
reached as to whether or not driver training reduced convictions 
for females. 

One reason for the sex difference in the effectiveness of driver 
training in reducing accidents may be that females had less prior experience 
with driving, and consequently profited from the course more. Male acci- 
dents may be due more to poor attitudes than are females' accidents, which 
may be due more to lack of skill or knowledge. 

Cost benefit analysis. The cost benefit analysis for driver training 
is presented in Table 123. The marginal cost of behind-the -wheel driver 

TABLE 123 

Cost/Beneflc Analysis of Driver Training by Sex 
(Cose • $55,000 per thousand crained) 



Variable 



Accidencs I DT 

Accidencs I DT adjusted for volunteer bias.. 

Fatal and injury accidents I DT 

Fatal and injury accidents 1 DT adjusted for 
volunteer bias 

Fatal and injury accidents 1 DT adjusted for 
volunteer bias and overadjusted for re- 
sponse bias 

*P < .05. 

^*'no probability calculated. 



Benefits (in dollars saved 
through accident reduction) 



Male 


Female 


52,000* 


39,000* 


-8,000 


6»000 


78,000* 


102,000* 


12,000 


66,000* 


-■ 1 


) 54, 000(a) 
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training in 1970 was estimated at $55.00 to $60.00.^ The figure of $55.00 
is used in the table. The probabilities referred to are those associated 
with difference in mean accidents (Method 1), and do not refer to the costs. 
The findings Cor males were that the benefits in accident reduction were 
insufficient to cover the cost of the training, but the cost of driver 
training for females is approximately repaid by the savings fro.m reduced 
fatal and injury accidents, assuming that the effects are causal. 

Evaluation of Driver Education 

It was not originally planned to evaluate classroom driver education, 
since it was anticipated that almost everyone would have taken it. Al- 
though 91 percent of each sex did take the course, the number of those 
without the course was sufficient to permit detection of a statistically 
significant difference between the driver records of the two groups. As 
can be seen in Appendices B and C, males with driver education had fewer 
convictions 1 OL, and females with driver education had fewer fatal and 
injury accidents 1 OL than those without the course. Consequently, an 
analysis similar to the preceding analysis for driver training was done. 

A limitation of this analysis was that driver education status was 
only available for questionnaire respondents. The correlation matrix used 
for the analyses of covariance was the same as that used for prediction of 
driver record from biographical data. Some of the correlations on 
tape were based on subsets of subjects other than those whose driver educa- 
tion status was known. It is believed that this did not introduce any seri- 
ous error. Tfie driver record v/as analyzed relative to the date of licensing, 
3ince most students completed classroom driver education prior to licensing. 

The longitudinal differences between the driver education and no 
d\*xver education groups may be found by examining the correlations In the 
Appendices with accidents and convictions. Most of the significant differ- 
ences in favor of those with driver education were '.n the first year of 
driving or were for the full four year driver record. An exception was 
the significant difference for convictions for males in the second year of 
driving. 

A comparison of the biographical characteristics of the driver educa- 
tion groups revealed considerable differences, as presented in Table 124. 
The driver training taken was versus not taken and not offered. Note the 
higher seat belt usage for females with driver education. Of course, the 
fact that there were biographical differences between the groups would be 
of no significance unless these differences were related to driver record. 

For males, the correlations of these biographical variables with con- 
victions 1 OL were examined for volunteer bi'-^s. Twenty-four of the dif- 
ferences weie favorable to the driver education group, two were unfavorable, 
and ten of the variables were uncorrelated with convictions 1 OL. Conse- 
quently, on the basis of biographical data alone, the males with driver 

IT 

Department of Education estimate. 
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TABLE 124 

Means of »^°«^«Phical Variables Which Significantly Differentiate Between Those 
Taking and Not Taking Driver Education by Sex 



Variable 



Male means 



Female means 



Driver 
cuucbl ion 
taken 


Driver 
education 
not taken 


r 


Driver 
education 
taken 


Driver 
education 

liVL LUKcli 


r 


0.174 


n inn 


ft ftO 


0.165 


0.278 


-0.09 


0.214 




ft ft Q 

-0 .Oj 




- - 




0.437 


ft 0 A *I 


0.10 


0.399 


0.268 


0.08 










1.942 


0.08 


19.437 


23.92 7 






— ~ 


* ~ 


14 Qfifi 




0.08 


16.431 


15.108 


0.04 


130.474 




0 . 10 


126 .694 


107.376 


0.08 


11.823 


11.235 


n 99 

U . 


11 . 07i 


11.612 


0.14 


0.057 


0.118 




ft ft/ 1 


. 0.090 


-0.06 


0.057 


0.213 


-ft 1 *I 


0.029 


0.106 


-0.10 


0.720 


0.493 


fl 19 


ft £00 


0.543 


0.08 


24.275 


21.487 




Oil Q 1 Q 


25.394 


0.06 


51.523 


49 .198 


ft ft(« 








89.698 


ni sm 


— ft 1ft 




— — 


— 


105 . 7iO 


Iftl lA A 


0 .07 




- - 


— 


51.825 


49 .100 


ft ft7 






-- 


23.190 


22 .058 


ft ftS 
u . yjj 








0.215 


0.318 


-0.06 


0 . 204 


ft lA 9 


ft ftQ 


1.608 


1 .76 7 


-n ft! 








5.148 


5 .350 


-ft ftl 






-- 


59 .440 


00 .J 10 


ft ft^ 




— — 




15.483 


18.585 


-ft ftA 














2 .006 


1.785 


0.05 


0.197 


0.263 


-0.05 








0.009 


0.030 


-0.06 








0.114 


0.178 


-0.05 


0.247 


0.367 


-0.06 


2.196 


2.877 


-0.11 


2.052 


2.341 


-0.05 


0.927 


1.317 


-0.08 


0.868 


1.043 


-0.04 


0.440 


0.367 


0.04 














0.182 


0.221 


-0.03 


13.131 


12.516 


0.13 


13.173 


12.897 


0.06 


64.501 


60.558 


0.05 


61.618 


58.857 


0.05 


0.043 


0.081 


-0.05 








0.319 


0.250 


0.04 














0.341 


0.401 


-0.04 


6.915 


9.517 


-0.07 


4.731 


5.751 


-0.04 








7.386 


6.450 


0.04 




0.178 


0.28 


0.596 


0.252 


0.20 


45.3S7 


39.154 


0.07 








0.247 


0.490 


-0.16 


0.260 


0.524 




25.603 


42.011 


-0.04 








0.917 


0.856 


0.06 









Fresno county , 

Sacramento county , 

I.os Angeles county 

Single orlg license...... 

Age licensed 

Length instr permit 

Traffic density 

Year left school 

Transfer 

Dropout 

College transcript 

evade point average 

Citizenship grade 

Absences ^ 

Non- language IQ 

Achievement test 

Achievement index 

Rural school 

Quest response date..... 
Attitude 

local mileage 

rioc nil ♦'age 

yoar seac belts 

.Marri ed . , , 

nivor<:ed /separated 

Kumbcr of children , 

Number of brothers , 

Number of older slbs 

Student 

Housewife , 

Grade completed 

Occupational goal 

Unemployed 

Social activities 

Intramural activities.... 

Number of cigarettes 

Hoars driving 

Driver training taken 

Parents occupation 

School data missing 

Lengch license gap 1-4 yr 
Single lie renewal 



education would be expected co have better conviction records than those 
without the course. 

For females, a similar analysis was done for fatal and injury accidents 
1 OL. There was less volunteer bias, with 9 of the differences favorable 
to the driver education group, 5 unfavorable, and 9 variables not signi- 
ficantly correlated with fatal and injury accidents 1 OL. 

An analysis of covariance was done using Method A (Method / of the 
preceding section). The covariates were chosen by predicting driver educa- 
tion status from all the other biographical variables, with an ?- level of 
1 for the covariates to be selected. The results are presented in Tables 
125 and 126. Driver training taken (versus driver training not taken or 
not offered) was the best predictor of driver education status. The '^luiti- 
ple R»s were 0.39 for males and 0 32 for females. Many variables not signi- 
ficantly correlated with driver education status entered the equations , 
which tended to indicate rather complex interactions amonR the variables. 

The means and the adjusted means from the analysis of covariance are 
presented in Table 127. Included in this table are all driver record 
variables shown in Appendices B and C which were statistically significant, 
as well as accidents and convictions in the first year of driving, irrespec- 
tive of significance. The violation types were for 1-^ years, since the 
data for the first year was not on the tape used for the analysis of co« 
variance. A comparison of the violation types for the first year of driving 
is presented later. 

For males, there were significant differences between the means for 
convictions and some violation types. The r's are the correlations between 
the variable and driver education status. The F's are those for the ad- 
justed means. Only the adjusted mean for passing violations 1-4 remained 
significant after the analysis of covariance. The ANCOVA may be over- 
adjusting, as the direction of the difference changed for convictions 1 OL. 

For females, there were statistically' significant differences on fatal 
and injury accidents 1, partially-at- fault accidents 1, and some violation 
types. The analysis of covariance had little effect on the means, only 
changing fatal and injury accidents 1-4 from significant to non-significant. 
The beta coefficient for driver education status in Equation 3 for fatal 
and injury accidents for females was -0.039. An ANCOVA for fatal and 
injury accidents 1 for females was also done using Method B, which was the 
same as Method 1 of the previous section, with the result that the adjusted 
means were not statistically significant (F = 3.26, Beta = -0.03?). This 
rather surprising result led to an examination of the covariance equations. 
The first variable to enter Equations 2 and 3 was wear seat belts, or the 
frequency of wearing seat belts. This variable was not used as a covariate 
in Method A. Since the frequency of wearing seat belts could have been 
affected by taking driver education, and since using such a variable as a 
covariate could result in an overadjustment, the covariance analysis was 
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TABLE 125 

Stepwise Regression Equation (Discrimi 



tl (Discriminant Function) for Predicting 

Those Taking Driver Education for Males 



Variable 



Driver training taken. 

Year left school , 

Traffic density , 

Achievement index , 

Length instr permit 

Unemployed 

lUme status . . . . , 

Number of brothers 

Sacramento county 

Number of jobs 

Rural school 

Fresno county...., 

Ntriiiber of cigarettes... 

'"i cf zenship grade 

Otade point average.... 

Non-language IQ 

Achievement test 

Academic activities.... 

Oc cu pa t iona 1 goa 1 

Vehicle mileage. ... 

IQ discrepancy \ . . . 

Hr-i^hi 

tN'uitibeL of children 

Single lie renewal 

InsLrnction permit 

Length instr permit 

Divorced/separated , 

cionoioa county , 

Traffic density , 

Stanislaus county 

Vehicle weight 

Social mobility 

Parents occupation 

Annual mileage 

Weight 

Vehicle year 

Prior mileage 

Student 

Single orig license 

Age licensed 

Grade completed 



A 

Ac tion 


K 


F 


Beta 


r 


Add 


0.283 


365.38 


0.254 


0.28 


Add 


0.333 


144.23 


0.159 


0.2^ 


Add 


0.347 


48.55 


- 


0.10 


Add 


0.352 


14.70 


-0.685 


0.05 


Add 


0.354 


7.99 


- 


0.08 


Add 


0.356 


7.03 


-0.029 


^ -0.05 


Add 


0.358 


6.41 


0.042 


0.01 


Add 


0.360 


5.51 


-0.043 


-0.11 


Add 


0.361 


5.00 


-0.050 


-0.05 


Add 


0.362 


3.95 


0.027 


-0.01 


Add 


0.363 


3.83 


-0.028 


-0.06 


Add 


0.365 


5.38 


-0.095 


-0.09 


Add 


0.366 


3.73 


-0.039. 


-0.07 


Add 


0.367 


3.67 


-0.046 


0.05 


Add 


0.368 


• 3.18 


0.854 


0.10 


Add 


0.373 


20.14 


-0.310 


0.07 


Add 


0.376 


10.47 


-0.099 


0.07 


Add 


0.378 


7.51 


-0.053 


0.01 


Add 


0.380 


4.60 


-0.066 


0.05 


Add 


0.381 


4.50 


0.036 


.-0.01 


Add 


0.382 


3.40 


0.048 


-0.01 


Add 


0.383 


4.14 


-0.053 


0.01 


Add 


0.384 


3.31 j 


0.049 


. -0.05 


Add 


0.385 


4.22 


0.034 


0.06 


Add 


0.386 


3.44 


0.041 


0.05 


Drop 


0.386 


-0.67 


- 


0.08 


Add 


0.386 


3.26 


-0.026 


-0.06 


Add 


0.387 


9 sn 
^ • j\j 


U • Uh i 


0 . Ui 


Drop 


0.387 


-0.02 




0.10 


Add 


0.388 


2.66 


-0.028 


0.01 


Add 


0.388 


2.53 


0.020 


-0.01 


Add 


0.389 


2.32 


0.058 


-0.02 


Add 


0.390 


3.45 


0.047 


0.07 


Add 


0.390 


2.00 


0.024 


0.02 


Add 


0.397 


1.65 


0.025 


-0.00 


Add 


0.391 


1.38 


-0.018 


0.01 


Add 


0.391 


1.25 


-0.017 


-0.04 


Add 


0.392 


1.28 


-0.029 


0.04 


Add 


0.392 


1.31 


-0.017 


0.01 


Add 


0.392 


1.24 


-0.019 


-0.06 


Add 


0.393 


1.19 


0.025 


0.13 
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TABLE 126 

Stepwise Regression Equation (Discriminant Function) for 
Predicting Those Taking Driver Education for Females 





Variable 


Action 


R 


F 


Beta 


r 


Driver training taken.... 


Add 


0.201 


152.01 


0 .207 


0.20 




Add 


0.237 


59.34 


0.066 


0.14 




Add 


0.260 


44.50 


-0.085 


-0.08 


Los Angeles county....... 


Add 


0.268 


'15.68 


0.153 


0.08 




Add 


0.271 


7.50 


-0.128 


-0.01 




Add 


0.277 


12.42 


0.775 


0.06 




Add 


0.280 


6.04 


0.048 


0.02 




Add 


0.283 


6.00 


-0.100 


-0.09 




Add 


0.285 


5.51 


-0.035 


-0.02 




Add 


0.288 


5.76 


0.038 


0.04 




Add 


0.289 


4.31 


-0. 125 


0.01 




Add 


0.295 


12.65 


-0.514 


0.03 




Add 


0.302 


15.52 


-0.247 


0.02 




Add 


0.305 


8.58 


0.063 


0.01 




Add 


0.307 


4.96 


-0.040 


-0.00 




Add 


0.309 


5.08 


0.032 


0.04 




Add 


0.310 


3.13 


-0.029 


-0.02 




Add 


0.312 


2.73 


-0.167 


-0.08 




Add 


0.313 


2.77 


0.035 


0.08 




Add 


0.314 


2.12 


-0.021 


-0.01 




Add 


0.314 


1.72 


-0.033 


0.01 




Add 


0.315 


1.92 


-0.027 


0.02 




Add 


0.316 


1.81 


-0.020 


-0.04 




Add 


0.316 


1.62 


-0.023 


-0.02 




Add 


0.317 


1.66 


0.022 


-0.03 


Intramural activities.... 


Add 


0.318 


1.41 


-0.020 


-0.04 




Add 


0.318 


1.41 


-0.025 


. -0.01 




Add 


0.319 


1.40 


0.019 


0.02 




Add 


0.319 


1.28 


0.019 


0.00 , 



rerun with wear seat belts deleted from the pool of possible covariates, 
with the result that the adjusted means were not statistically significant 
(F = 3.39). This discrepancy between the methods limits the findings, 
although Method B was close to significance. 

For females the correlations of fatal and injury accidents 1 with 
equipped seat belts and wear seat belts were -0.03 and -0.05 respectively. 
For females the correlations of driver education status with equipped seat 
belts and wear seat belts were 0.00 and 0.05 respectively, indicating no 
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He«nt and Adjusted Htant of 



TABLE 127 

Accident Typet ,nd Conviction Typ*i by Driver Education Status .nd Sex 



Passing violation 1-4 yrs. 

Drunk drlv viol 1-4 yr«... 

FTA/fTP viol 1-4 yr* 

EqulpsKnt viol 1-4 yr« 

Mlac non-K>v viol 1-4 yra.. 

Conviction* 1 yr 

Conviction* 1-4 yr* 

Accident* 1 yr 

r«t«l/lnjury «cc 1 yr 

P«t«l/lnjury «cc 1-4 yrs... 
Part fault acc 1 yr 



Driver 
education 

• tittllS 



No DC 
DF. 



No DE 
DC 



NO DE 
DE 



No DE 
DE 



No DE 
DE 



No DE 
DE 



No DE 
DE 



No DE 
DE 



No DE 
DE 



No DE 
DE 



No DE 
DE 



0.057 
0.036 

0.016 
0.008 

0.300 
0.133 

0.892 
0.710 

0.542 
0.432 

0.703 
0.533 

3.238 
2.855 

0.169 
0.143 



-0 03* 
-0.03* 
-0.07* 
-0.03* 
-0.03* 
-0.05* 
-0.04* 
•0.02 



Adjusted 
mean 



0.053 
0.036 



0.015 
0.008 



0.096 
0.147 



0.S98 
0.732 



0.270 
0.453 



0.481 
0.548 



2. 558 
2.900 



0.152 
0.144 



2.44 
O.IS 
0.00 
2.66 
0.76 
0.57 
0.34 



0.005 
0.000 

0.075 
0.019 

0.345 
0.0>2 

0.120 
0.060 

0.1S8 
0.147 



0.098 
0.089 



0.043 
0.022 



0.115 
0.089 



0.028 
0.012 



-0.05* 
-0.06* 
i>5* 
-O.05* 
-0.01 

-0.01 
-0.04* 
-0.03* 
-0.04* 



Adj.- > ted 



0.005 
0.000 



0.058 
0.020 



0.134 
0.073 



O.US 
0.061 



0.093 
0.092 



0.036 
0.022 



0.114 
0.089 



0.023 
0.012 



9.74* 
8.56* 
7.29* 
9.15* 
0.23 

1.16 
S.13* 
3.16 
5.14* 



p < .OS. 



difference between the groups on having seat belts, but with those with 
driver education wearing seat belts more frequently. The preceding results 
tend to suggest that one means by which driver education may have reduced 
fatal and injury accidents for females was by encouraging the usage of seat 
belts, although Che possibility cannot be excluded that this finding re- 
flects personal differences. As may be seen in Appendix C, there was a 
correlation of 0.;)1 between driver education status and Property Damage 
Accidents 1 OL, indicating that females with driver educat .on had slightly 
more property damage accidents than those without the course, although the 
difference was not statistically significant. This suggests the possibi- 
lity that driver education encouraged-usage of seat belts, with the result 
that some potentially injurious accidents resulted in property damage acci- 
dents V. 

Thv.._. were 1,586 females (24 percent) for whom we did not have data 
on driver education status. These subjects averaged 0.038 fatal and injury 
accidents in their first year of driving. To adjust for response bias 
these subjects were lumped in with those with driver education. The weighted 
mean for the combined group was 0.027 which reduced the difference between 
groups from 0.014 to 0.009 or 9 accidents per thousand drivers in the first 
year of driving. 

The results for violation types in the first year of driving is pre- 
sented in Table 128. Two of the differences favored each group. 

The results for female fatal and injury accidents in the first year of 
driving by driver education and training statuses are presented in Table 
129. The driver training not taken group included those not offered driver 
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TABLE 128 

Means and Standard Deviations of Violation Types in the First Year 
of Driving for Which There Were Statistically Significant 
Differences Between Those Taking and Not Taking 
Classroom Driver Education by Sex 





Driver Education Status " 




Sex and type of 
violation 


Driver education 
taken 


Driver education 
not taken 


t 






SD 


X 


SD 




Male 

Turning violations 


0.029 


0.176 


0.064 


0.288 




Female 

Sign violations... 
Lane violations... 
FTA/FTP violations 


0.037 
0.006 
0.001 


0.200 
0.076 
0.028 


0.013 
0.000 
0.008 


0.111 
0.000 
0.150 


-2.89 
-A. 65 
2.86 



TABIE 129 

Mean Fatal and Injury Accidents in the Pirst Year 
of Driving by Driver Education Status and 
Driver Training Status for Females 

(Figures in parentheses are sample sizes) 



Status 


Driver training 
taken 


Driver training 
not taken 


Diiver education 


0.015 
(2,262) 

0.051 
(98) 


0.031 
(1.535) 

0.034 
(291) 


Driver education not taken 





training. Those with both driver education and driver training had the 
lowest accident records. The comparable results for accidents and convic- 
tions for both sexes are presented in Table 130, with somewhat less clearcut 
results . 

The cost/benefit analysis is presented in Table 131, using the results 
from Method A. For males the cost/benefit analysis was highly favorable for 
Accidents 1, but approximately at the break even point when adjusted for 
volunteer bias." The results for females were highly favorable. The minimum 
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TABLE 130 

Mean Accidents and Convictions in the First Year of Driving 
by Driver Training Status, Driver Education """"""^ 
Status and Sex 

(Figures in parentheses are sample sizes) 





Accidents 


Convictions 


Sex and driver 
training status 


Driver education 
status 


Driver education 
status 




Taken 


Not 
taken 


Taken 


Not 
taken 


Male 










Driver training taken 


0.13A 
(2,878) 


0.095 
(7A) 


0.A66 
(2,878) 


O.A59^ 
(7A) 


Driver training not taken or not 
offered 


0.158 
(1,A59) 


0.184 
(3A2) 


0.627 
(1,A59) 


0.724 
(342) 


f'ena le 










Driver training taken 


0.079 
(2,262) 


0.122 
(98) 


0.128 
(2,262) 


0.133 
(98) 


Driver training not taken or not 
offered 


O.lOA 
(1,535) 


0.086 
(291) 


0.175 
(1,535) 


0.141 
(291) 



TABLE 131 

t/Benefit Analysis of Driver Education by Sex 
(Cost • $20,000 per thousand trained) 



Variable 


Benefits (in dollars saved 
through accident reduction) 


Male 


Female 


Accidents 1 OL 


5 A, 000* 
16,000 


18,000 
2,100 
126,000* 

78,000* 
5A,000(^) 


Accidents 1 OL adjusted for volunteer bias.... 
Fatal and injury accidents 1 OL... 


Fatal and injury accidents 1 OL adjusted for 
volunteer bias 


Fatal and injury accidents 1 OL adjusted for 
volunteer bias and overadjusted for re- 
sponse bias 





*p < .05. 



No probability calculated. 
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estimate of benefits ($54,000) is two and one-half times the cost, and 
sufficed to pay the costs for both males and females. 

In sununary, driver education appeared to reduce fatal and injury 
accidents among females at a considerable savings in accident costs. 
Driver education had little or no effect on accidents for males. The o 
findings were less conclusive due to methodological limitations. 
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CHAPTER 6 

INTERVIEW OF HIGH AND LOW ACCIDENT SUBJECTS 
In this chapter will be presented .the differences between high and 
low accident subjects on the interview data, the intercorrelations among 
variables which significantly differentiated between the groups, equations 
indicating how well the variables discriminated between the groups, and 
then results relating to drugs. 



Biographical Differences 

Due to limitations of space, only those questions which discriminated 
between high and low accident subjects for either sex will be presented. 
The interview questionnaire, coding scheme, and a table of means and standa 
deviations for all variables are available upon request. Those interview 
questions and driver behavior sort items which significantly differentiated 
between the high and low accident groups for either sex, along with the 
codes used, are presented in Exhibit 6. It should be noted that many of 
the codes are opposice in direction to that of the name of the variable, 
so that care must be exercised in interpreting the tables in this chapter. 

Over 300 variables were tested for statistical significance, but only 
a small proportion were found significant, and are presented here. Also, 
simple t-tests were made for each variable between high and low accident 
groups for each sex separately, and no protection level was used for the 
number of tests. This method tends to capitalize on chance, so that new 
findings presented here should be considered tentative until replicated. 

The means and standard deviations for males by accident group are 
presented in Table 132. The r is the point-biserial correlation between 
group membership and the variable. The low accident group was coded 1, 
the high accident group 2. It should be interpreted as an index of how 
well the variable discriminated between the two groups (discriminant func- 
.tion), rather than as a correlation coefficient, since subjects withan 
^.intermediate number of accidents were not included in the interview phase. 
Most of the r's v/ere quite low, indicating that the biographical differences 
between the groups on each variable were slight. ::he first three variables 
in the table were defined in Chapter 2. Length of license gap v;as in- 
cluded in the tables even though it was not quite statistically signi- 
f icant . 

As compared to the low accident group^, high accident males: (1) had 
more convictions; (2) less often thought that old people drove too slowly; 
(3) drove more miles; (4) smoked more cigarettes; (5) less frequently were 
college students; (6) more frequently wanted to be a race car driver; (7) 
began dating at an earlier age; (8) rated their driving skill at ages 16-17 
lower; (9) completed less education; (10) played hooky in high school more 
often; (11) had their om car with speed and custom accessories more often 
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EXHIBIT 6 

Interview Questions Which Significantly Differentiate Between 
High and Low Accident Subjects 



Old people slow 

Do you think most old people drive too slowly? 1. Yes 2. No 

Has own motorcycle 

Do you have one (motorcycle) now? 1. Yes 2. No 

Honk horn 

How often do you honk your horn when another car cuts right in front 
of you? 1. Very often 2. Often 3. Occasionally 4, Seldom 
5. Never 

Drives sports car 

What make, model, and year of car (truck or motorcycle) do you drive 
most of the time? 0. Others 1. Sports cars and sporty cars such as 
the AMX, Camaro, Cougar, Mustang, Barracuda, Firebird and Charger 

Miles driven 12 months 

How many miles did you drive in the past 12 months on public streets 
and roads? Miles (thousands) 

Miles driven life 

How many miles have you driven since you started driving? 
Miles (thousands) 



y Cigarettes 

/ How many cigarettes do you smoke a day? Cigarettes 

Clubs 

How many clubs or organizations do you belong to? Number 

Felt like smashing 

During the past three months, have you ever gotten so mad you felt 
like smashing something? 1. Yes 2. No 

Student 

Are you a student? 1. Full time 2. Part .time 3. No 
Race car driver 

How much would you like to be a race car driver? 1. Very much 
2. Much 3. A little 4. Not at all 

I 

Took driver training f 

Did you take on the "toad training in high school? 1. No 2. Yes 

Age began dating 

At what age did you begin dating? Age 

Driving skill 16-17 

How would you rate your driving skill when you were 16 co 17 years 
old? 1. Poor 2. Average 3. Good 4. Very good 5. Excellent 

Education 

What is the highest grade you completed in school? Code number of 
years after grade school. 

Re lations teachers 

How well did you get along with your teachers in high school? 
1. Very well 2. Quite well 3. Fairly well A. Not'^uell at all 

Play hooky ^ 

Did you play hooky, in high school? 1. Quite often 2. Only a few 
times 3 . Not at all 
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EXHIBIT 6 (Continued) 

Race car driver 16-17 

De ajace car driver? 1. Very much 2. Much 3. A little 4. Not 
Own car 16 

Khenj-ou^vere 16 or 17 did you have your own car or motorcycle? 

Speed accessories 16-17 

hii/ll °^r.^^A ''^^ motorcycles you had when you were 16 or 17 
have any speed accessories? 1 . Yes 2. No (includes nol JavJJg a car) 
Custom accessories 15-17 

Did any of them have any other custom accessories' 1 Yes 7 Vo 
(includes not having a car) ^utieb . i . yes i. No 

Relations parents 

B FHF " -5 - 

Parental approval 

So"eTLKal^^? T"^:t "I't ^-">' »ith whan you 

Mothers temper 

Did^your^mother tend to lose her temper easily «hen you were a child? 
Mother babied 

Time drinking 

Over hoic lone a period of time did you have these drinks' 

^ Minutes (Question refers to the last time durine the oast 

Known marijuana smoker 

Have you ever known anyone who smoked marijuana? 1. Yes 2. No 

Trouble police after 20 

Has any of this trouble (with the police) been since vou werp 70 
Itlullt! " "° (i-luc^inrn^eerhV^inl been in 

Other accidents 

Apart from traffic accidents in which you were drivina h;,vP vn,, hoH 

Number other accidents 

Code number of other accidents, code 0 if no accidents. 
Parents restrict ~ 

When you were 16 to 17 years old, did your parents ever restrict vo„r 

driving behavior in any way because you cot a ticLr 

dent or for any other reason? 1 ?es 2 No ' ^" 

Parents suspended driving 
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EXHIBIT 6 (Concinued) 

Number traffic accidents 

How many traffic accidents have you had? Number 

Quasi-reportable accidents 

In how many of these accidents was either someone injured or 

total property damage exceeded one hundred dollars? Number 

Cost 

IVhat was the total cost to all parties of all accident(s) 

including property damage, medical expenses, settlements of law 
suites, etc.? Dollars (hundreds) 

At fault accidents 

Of these accidents, how many were mostly your fault? Number 

Improved j 

Has having been in an accident affected your driving in any way? 
X. No accidents 1. Yes' 2 . No 

Frankness 

Did the respondent seem: 1. Frank and honest 2. Evasive or guarded 
at least occasionally 3. Untruthful (Rated by the interviewer) 

DMV problems - / 

Did respondent indicate he thought he might be bein;^ interviev/ed 
because of poor driving record or other problems with DW? 1. Yes 
2. No (Rated by the interviewer) 

Hissed stop sign 

I have completely missed seeing a stop sign or traffic signal until 
it was too late to stop. 0. Not tne 1. Me 

Drove worried 

During the past 3 months, I have driven when I was worried. 
0. Not me 1. Me 

Attended races 16-17 

When I was 16-17 years old, I attended a car or motorcycle racine 
event. 0. Not me 1. Me 

Drove think problems 16-17 

When I was 16-17 years old, I sometimes would go for a drive alone 
so I could think about some problem. 0. Not me 1. Me 

Drove get away 16-17 

When I was 16-17 years old, I sometimes would go for a drive by 
myself just to get away from other people. 0. Not me 1. Me 

Drove cool down 16-17 

When I was 16-17 years old, I sometimes went for a drive alone to 
blow off steam after an argument with someone. 0. Not me 1. Me 

Enjoy winding roads 16-17 

When I was 16-17 years old> I enjoyed driving on winding roads. 
0, Not me 1. Me 

Like drive 16-17 

When I was 16-17 years old, I liked to drive. 0. Not me 1. Me 

Drove recklessly 16-17 

When I was 16-17 years old, I drove more irecklessly than I should 
have . 0 . Not me / 1 . Me 



B^l. 
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TABLE 132 



Variable 



Croup 



Mean 



Standard 
deviacion 



Conviccions 1-A years.. 
Accldencs 1-4 years.... 
License j?ap 1-4 years... 

Old people slow 

Miles driven 12 iconths.. 

Miles driven life 

Cigarettes 

Student 

R.ic*f car driver 

Akc began dating 

OrivinR skill 16-17 

Education , 

Play hooky 

ft^ce car driver 16-17.... 

Cvr. car 16-1? 

^pectl accessories 16-17.'. 
C;isco» accessories 16-17. 

Rotations parents 

r.ircntal approval 

Mothers cctnper , 

.Hocher babied 

Time drinking 

Known icarijiiana smoker.... 
Trouble police after 20... 

Other accidents 

Number other accidents.... 
Parents restrict 



L 

H 

L 

H 

L 
H 

L 
H 

L 

H 

L 

H 

L 
H 

L 
H 

L 
H 

L 
H 

L 
H 

L 

H 

• L 
H 

L 

H 

L 
H 

L 
H 

L 

H 

L 
H 

L 
H 

L 
H 

L 
H 

L 
H 

L 
H 

L 

H 

L 

H 

L 
H 

L 
H 



2.53 
4.35 

0.00 
3.38 

39.16 
12.08 

1.25 
1.41 

13.95 
19.82 

83.53 
109.81 

6.58 
10.87 

2.14 
2.53 

2.92 
2.49 

15.66 
14.96 

2.75 
2.39 



.65 
.87 

,25 
.01 



2.64 
2.14 

1.40 
1.24 

1.83 
1.65 

1.71 
1.54 

2.15 
2.45 

1.21 
1.39 

1.77 
1.60 

2.12 
1.89 

110.28 
149.74 

1.11 
1.03 

1.92 
1.82 

1.88 
1.71 

0.23 
0.54 



70 
56 



2.12 
2.59 

0.00 
0.70 

124.09 
66.67 

0.44 
0.49 

10.85 
18.52 

53.48 
97.35 

10.13 
12.99 

0.88 
0.78 

1.10 
1.18 

1.55 
1.43 

0.94 
1.04 

1.86 
1.80 

0.73 
0.71 

1.12 
1.15 

0.49 
0.43 

0.37 
0.48 

0.46 
0.50 

0.96 
0.95 

0.41 
0.49 

0.42 
0.49 

0.62 
0.71 

117.68 
142.53 

0.32 
0.18 

0.28 
0.39 

0.33 
0.46 

0.76 
1.04 

0.46 
0.50 



0.36 
0.96 
-0.14 
0.17 
0.19 
0.15 
0.18 
0.23 
-0.18 
-0.23 
-0.18 
-0.21 
-0.17 
-0.22 
-0.16 
-0.21^ 
-0.18 
0.16 
0.20 
-0.18 
-0.17 
0.15 
-0.16 
-0.14 
-0.21 
0.17 
-0.14 



.00001 

.00000 

.05893 

.01725 

.00802 

.03162 

.01128 

.00178 

.01118 

.00181 

.01249 

.00426 

.02069 

.00311 

.02133 

.00437 

.01371 

.02639 

.00618 

.01051 

.01670 

.03587 

.02608 

.047S4 

.00409 

.01939 

.04283 



1 
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TABLE 132 (ConCinued) 

Means and Standard Deviation of Variables Which Significantly Differentiate 
Between High and lou Accident Males 



Variable 


Group 


Mean 


Standard 
deviation 


r 


P 


Parents suspended driving.. 


L 
H 


0.30 
0.44 


0.46 
0.50 


0.14 




Number traffic accidents... 


r 
H 


U .OO 

4.12 


1.52 


0.78 


.00000 


Quasi-reportable accidents. 


r 
H 


3.07 


1.40 


0.77 


.00000 




L 
H 


10 55 
47.46 


54.59 
77.32 


0.27 


.00041 




t 
H 


1.77 


u. // 
1.49 


0.49 


.00000 




t 
H 


1 CA 

1.19 


0.50 
0,39 


-0.36 


.00003 




t 
H 


1.97 
1.87 


fl 1 7 

0.33 


-0.18 


.01383 




L 

H 


0.59 
0.80 


0.49 
0.40 


0.22 


.00221 




L 
H 


0.55 
0.69 


0.50 
0.46 


0.15 


.03962 


Drev4 think problens 16-17. 


L 
H 


0.38 
0.55 


0.49 
0.50 


0.17 


.01591 


Drove get away 16-17 


L 
H 


0.'42 
0.61 


0.50 
0.49 


0.19 


.007?! 


Drove winding roads 16-17.. 


T 

tx 


0.68 


0.50 
0.47 


0.15 


.04082 




L 

H " 


0.54 
0.73 


0.50 
0.45 


0.19 


.00786 




L 
H 


0. 56 
0.75 


0.50 
0.44 


0.19 


.00700 




L 
H 


0.50 
0.69 


0.5G 
0.46 


0.20 


.OOoCi 




L 
H 


0.22 
0.36 


0.42 
0.48 


0.15 

1 


.03174 




L 
H 


0.68 
0.83 


0.47 
0.38 


0.18 


.01253 




L 
n 


0.74 
u.sc 


0.44 

0. JD 


A 1 c 
U . 1 J 


.03051 




L 
H 


0.71 
0.83 


0.46 
0.38 


0.15 


.04075 




L 
H 


0.71 
0.87 


0.46 
0.33 


0.20 


.00^04 




L 
H 


0.70 
0.88 


0.46 
0.32 


0.23 


.001S4 




L 
H 


0.44 
0.58 


0.50 
0.50 


0.14 


.04798 




L 

K 


0.49 
0.63 


0.50 
0.48 


0.14 


.04554 




L 

K 


0.20 
0.38 


0.40 
0.49 


0.20 


.00573 




L 
H 


0.54 
0.69 


0.50 
0.46 


0.16 


.02773 




L 
H 


0.22 
').36 • 


0.42 
0.48 


O.li 


.03174 
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at ages 16-17; (12) got along less well with their parents at ages 16-17; 
(13) received less parental approval of the group they hung around with at 
ages 16-17; (14) had mothers who lost her temper more easily and who 
babied him more; (15) the last time they drank before driving, they spent more 
time drinking; (16) more frequently had known someone vho smoked marijuana; 
(17)weremore frequently in trouble with the police after age 20: (18) had' 
more injury accidents, not counting auto accidents in which they were driving; 
(19) more frequently had their parents restrict their driving in some way 
including suspension; (20) more frequently indicated that having been in' 
an accident had improved theif driving; (21) more frequently thought they 
might be being interviewed because of poor driving record; (22) more 
Eirequently drove when worried, attended car races when 16-17, drove to 
Uet away from other people when 16-17, enjoyed driving on winding roads 
when 16-17, and drove recklessly whei. 16-17; (23) rated themselves (adjec- 
tive sort) as more enterprising, aggressive, self-dissatisfied, generous, 
affectionate, lively, adventurous, sensitive, emotional, modest, sophisti- 
cated, assertive., and cough. 

High accident males were characterized by greater social deviancy, 
higher exposure, greater involvement with cars t^hen a teenager, and more 
.■"i. -lcBS, more_ emotionally involved driving when a teenager. 

c<uestions about driving recklessly were also asked with reference to 
the subjects' present driving. The only such items to significantly dif- 
ferentiate between the groups was that the high accident subjects had driven 
when they icere worried more often than the low accident subjects. Several 
of the items .eferring to their driving at ages 1d-17 differentiated between 
the groups, such as the high accident subjects rating themselves as having 
driven more recklessly. Thus, the high and low accident males described 
their present driving behavior as similar, although the high accident males. ' 
admitted to -.vorse driving in the past. Although the high accident males - ' 
reported twice as many accidents in the year previous to the interview 
(this year was not in the first four years of driving), the difference was 
not quite statistically significant. 

An attempt was Mde to interpret the adjectives as defining personality 
types of high accident males. At first examination of the correlation 
matrix (T^.ble 134) it appeared that there might be two types: (1) those 
checking self-dissatisfied, sensitive, and emotional; anc (2) those checking 
aggressive, adventurous, and tough. A cross- tabu J gtion of the number of 
adjectives checked in each of these two sets of adjectives is presented: 
in Table 133. As can be seen, the results were quite contrary to the 
hypothesis of two personality types. Forty-three subjects checked two or 
more adjectives from both sets. Smaller numbers of subjects checked items 
mostly in one or the other set, while the smallest group checked few 
in either set. The group checking two or more- items from i-ach set 
reminds one of the findings of Brown & Berdie (1960) and Beamish & Malfetti 
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TABLE 133 

Number of Adjectives Checked in the two Sets for Males 



Number checked from 
aggressive, adventurous, 
and toug 



0.:. 

1.. 
2.. 
3.. 
All 



Number checked from self-dissatisfied, 
Sensitive and emotional 



0 


1 


! 2 


3 






i. 


0 


3 


4 


2 


5 


13 


5 


25 




12 


14 


10 


40 


I 

1 


6 


16 


3 


26 


^ 1 

1 


24 


43 


21 


95 



(1962) that male accident and conviction involvement was correlated with 
higher scores on the Psychopathic Deviate and Mania scales of the MMPI. 
The adjectives, as well as the other differences, suggested that high 
accident males reacted to their problems and difficulties in life by 
"acting-out," and used th"e auto for that purpose. 

The correlation matrix for those variables which significantly dif- 
ferentiated between high and low accident males is presented in Table 134. 
Most of the correlations among the independent variables were quite low. 
Accidents 1-4 years and accident group correlated 0.96, so that it 
mattered little which was used as a criterion measure. Approximately 40 
high accident subjects (both sexes) reported fewer accidents (variable: number 
of traffic accidents) than were on DMV records. For these subjects, the 
value coded for number of traffic accidents was the number from DMV records • 
The intercorrelations amen? t^r c>ccident variables w re fairly high, but 
accident cost correlated only 0.27 with accident group, indicating they 
were largely different measures. 

The multiple regression equation (discriminant function) predicting 
accident ^group from .the interview data is presented in Table 135 • All regres- 
sion equations in this chapter selected the variables to enter the equa- 
tions from the pool of those variables which significantly differentiated 
between the accident groups for that sex. The multiple R was 0.61, which was 
probably spuriously high due to screening a large number of variables on a 
small number of subjects, and would probably shrink considerably upon 
cross-validation. The equations predicting accident group from the non- 
driving related variables is resented in Table 136. The R was 0.56, 
almost identical to the R for all significant variables. 

The means and standard deviations for females are presented in Table 
137. Compared to low accident females, high accident females: (1) had 
more convictions; (2) had their own motorcycles more frequently; (3) honked 
their horns less frequently when someone cut in front of them; (4) drove sport 
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TABLE 13A 

bles Which ^-^..^ 
Between High and Low Accident Males 



correlation Matrix of_Variables Which Significantly Differentiate 



v^ariable 



Variable 



(0 




u 




(0 


CO 


Qi 


u 


>s 


(0 




Qi 


<r 
1 


>s 


rH 




m 


t 


c 




o 




•r4 


4J 


*J 




O 


QJ 




•D 


> 


•r4 


c 


O 


o 


u 




< 



a 

00 

c 



Old people slow 


Miles driven 12 months 


Miles driven life 


Cigarettes 


Student 


lace car driver 


ige began dating 




►living skill 16-17 


100 


• 








» 




u 


13 


ZOO 














09 


55 


100 












-OA 


02 


07 


100 










-lA 


10 


12 


09 


100 








07 


-08 


-05 


-15 


-10 


100 






-00 


-10 


-07 


-06 


-09 


-01 


100 




-lA 


02 


10 


-10 


-10 


-05 


OA 


100 


-00 


-07 


-OA 


-21 


-38 


19 


lA 


21 


-03 


-10 


-02 


-09 


-OA 


20 


15 


07 


-03 


-10 


03 


-13 


-12 


63 


08 


-02 


-05 


• iA 


-11 


-02 


-OA 


10 


16 


-10 


-02 


-13 


-20 


02.. 




11 


10 


-05 


-07 


-01 


-12 


-06 


-09 


12 


13 


-05 


15 


08 


-08 


-00 


-03 


-00 


-11 


-18 


05 


09 


^03 


12 


07 


-11 


-09 


-13 


•00 


-OA 


07 


-09 


-03 


07 


16 


-01 


02 


16 


OA 


12 


00 


07 


-00 


02 


00 


-01 


02 


M9 


-OA 


-11 


-OA 


-06 


-03 


-06 


-05 




10 


16 


09 


12 


-02 


-02 


-01 


-13 


-05 


12 


08 


10 



Convictions 1-A years 

Accidents 1-A years 

License gap 1-A years 

Accident group 

Old people slow 

Miles driven 12 months.... ^ 

Miles driven life 

Cigarettes . _ 

Scucient 

Race car driver 

Age began dating 

Driving skill 16-17 

Education 

Play hooky 

Race car driver 16-17 

Own car 16-17. 

Speed accessories 16-17 

Custom accessories 16-17... 

Relations parents 

Pai'ental approval 

Mothers temper 

Mother babied 

Time drinking 

Known marijuana smoker 

Trouble police after 20 



IJOO 
37 
-00 
36 
09 
13 
10 
07 
lA 

-19 
17 
-3A 
-19 
18 
-06 
16 
09 
19 
23 
23 
05 
10 
07 
12 



100 
-12 
96 
17 
20 
16 
19 
20 
20 
-21 
-19 
-21 
16 
-20 
17 
17 
16 
19 
22 
-23 
-17 
16 
-13 
-11 



100 
lA j 100 
12 1 17 



-10 
-07 
12 
05 
05 
00 
03 I -18 
-22 -21 
-11 I -17 
-05 I -22 
-10 I -16 
03 I -21 

02 I -18 
lA 16 
05 I 20 

-00 I -18 
01 I -17 
10 15 

03 I -16 
12 I -lA 



'"•^-Sir^^f^lrire^^li-t^ttd"^ 3tatiBtically -Significant a. the 



.05 level. Deci- 
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TABLE 13A (Continued) 

Correlation Matrix of Variables Which Significantly Differentiate 
Between High and Low Accident Males 



Variable 



■ - 

Variable 

— — 

- 


Education 


Play hooky 


Race car driver 16-17 


Own car 16-17 


Speed accessories 16-17 


Custom accessories 16-17 


Relations parents 


Pa ren ta 1 a pprova 1 


Mothers temper 


Mother babied 


Time drinking 


Known marijuana smoker 


Trouble police after 20 


































* 




















































































































































































































































































Driving skill 16-17 






























100 




























32 


100 


























24 


32 


100 
























12 


17 


23 


100 




















Speed accessories 16-17.... 


04 


26 


27 


40 


100 


















Custom accessories 16-17... 


05 


13 


24 


53 


48 


100 


















-15 


-16 


-07 


-14 


-12 


-11 


100 
















-19 


-26 


-13 


-05 


-11 


-08 


40 


100 














13 


14 


04 


00 


-01 


-04 


-30 


-27 


100 












-10 


06 


12 


-03 


03 


04 


03 


-03 


01 


100 








Tiffle drinking 


-09 


-11 


-09 


-06 


03 


-02 


03 


08 


-01 


-02 


100 








-07 


14 


22 


07 


12 


^ 05 


-05 


-14 


06 


-00 


-19 


100 




Trouble' police after 20 


11 


22 


08 


-03 


09 


02 


-07 


-12 


04 


01 


-11 


11 


100 



Note. --Correlations of + .14 are statistically significant at the .05 level. Decimal 
points are omittecl. 
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TABLE 134 (Continued) 

lation Matrix of Variables which Significantly Differentiate 
Between High and Low Accident Males 



Variable 



Variable 


Convictions l-A years 


Accidents 1-4 years 


License gap 1-^4 years 


Accident group 

1. 


Old people slow 


Miles driven 12 months 


Miles driven life 1 


Cigarettes 


Student 


Race car driver 


"^ge began dating 


driving skill 16-17 


Other accidents..... 


-00 


-20 


09 


-21 


-05 


-13 


-01 


-02 


03 


04 


.05 


-00 


Number other accidents 


-04 


15 


-09 


17 


01 


10 


-00 


09 


-07 


-06 


-06 


06 


Number traffic accidents... 


32 


81 


-11 


78 


12 


23 


19 


24 


20 


-21 


-15 


-21 


Quasi-reportable accidents. 


28 


82 


-15 


77 


14 


27 






1 / 


J 

' • } ? 


-13 


J 




14 


25 


07 


27 


-04' 


07 


-02 


24 


12 


-21 


-05 


-18 


At fault accidents 


35 


51 


-06 


49 


01 


14 


03 


29 


23 


-16 


-16 


-21 


Drove worried \ . . 


17 


24 


-06 


22 


00 


15 


06 


13 


06 


-03 


01 


02 


Attended races 16-17 


07 


10 


03 


15 


04 


11 


08 


07 


-04 


-25 


-12 


00 


Drove think problems 16-17. 


07 


18 


01 


17 


-13 


04 


-02 


18 


15 


-25 


-05 


-09 


Drove get away 16-17 


-01 


19 


09 


19 


-03 


03 


-06 


20 


12 


-33 


-06 


-05 


Drove winding roads 16-17.. 


15 


11 


07 


15 


03 


-01 


-07 


03 


-17 


-1"8 


-04 


00 


Drove recklessly 16-17.... 


22 


17 


01 


19 


09 


11 


05 


12 


12 


-13 


-09 


-1'4 


Kn f PT"nT" ^ Q ^ no 


08 


20 


-05 


19 


-03 


^^03 


-08 


-02 


-11 


-01 


-11 


-00 


Aggressive 


17 


19 


-05 


20 


-04 


k 


02 


14 


09 


-15 


-17 


08 


Self dissatisfied. 


09 


17 


-03 


15 


12 


-03 


-03 


11 


05 


-01 


-02 


-14 




00 


17 


-02 


18 


-01 


01 


08 


06 


12 


-05 


-10 


01 


Affectionate 


19 


17 


-06 


15 


04 


01- 


08 


09 


16 


02 


-11 


-03 




19 


16 


-08 


15 


-01 


02 


06 


09 


02 


-10 


-04 


-12 


Adventurous 




17 


-03 


20 


-05 


03 


07 


08 


-06 


-22 


-14 


-10 


Sensitive . . . 


05 


19 


-04 


23 


06 


-00 


-17 


-02 


-07 


-02. 


-05 


-00 


Emotional 


07 


13 


-06 


14 


-02 


-01 


-02 


09 


16 


-08 


-10 


-05 




04 


15 


-06 


14 


02 


04 


07 


00 


11 


-09 


-07 


-11 




04 


21 


-03 


20 


02 


08 


18 


06 


13 


-14 


03 


05 




22 


18 


05 


16 


07 


-03 


-04 


10 


05 


-08 


-22 


-01 




16 


13 


-07 


15 


-03 


-09 


-04 


01 


13 


02 


-08 


-11 



•elatlons of +.14 are statistically significant at the .05 level. Decl- 
points are omitted. 
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TABLE 13i» (Continued) 

Correlation Matrix of Variables Which Significantly Differentiate 
Between High and Low Accident Males 



Variable 



Variable 


Education 


Play hooky 




Own car 16-17 


Speed accessories 16-17 


Custom accessories 16-17 


Relations parents 


Parental approval 


Mother's temper 


Mother babied 


ct. 
c 

c 
1-1 

H 


Known marijuana smoker 


Trouble police after 20 


Race car driver 16- 




-07 


20 


08 


05 


lA 


13 


-07 


-06 


12 


-05 


-02 


05 


lA 




10 


-10 


-12 


-10 


-16 


-15 


06 


09. 


-12 


05 


OA 


-07 


-08 


Number traffic accidents... 


-17 


-13 


-23 


-10 


-18 


-16 


09 


2A 


-17 


-12 


2tf 


-16 


-18 


Quasi-reportable accidents. 


-13 


-17 


- 17 


-11 


-16 


-10 


12 


20 


-17 


-08 


13 


-15 


-17 




-22 


-20 


-21 


05 


-11 


-02 


OA 


18 


-OA 


-01 


12 


-06 


1 c 
- 1!) 


Ac fault accidv^nts 


-16 


-12 


-16 


-05 


-19 


-08 


OA 


16 


-09 


-02 


2A 


-11 


~-19 




-03 


-10 


01 


-OA 


-15 


-09 


13 


03 


-05 


-01 


-01 


01 


-09 




-09 


-26 


-39 


-16 


-26 


-32 


06 


11 


08 


OA 


15 


-15 


-08 


Drove thJnk problems 16~17. 


-11 


-11 


-21 


-16 


-15 


-17 


05 


09 


-10 


-09 


-03 


-10 


-05 


Drove get away 18-17 


-13 


-13 


-33 


-16 


-12 


-2A 


13 


13 


-12 


-17 


07 


-13 


-1 3 


Drove winding roads 16-17.. 


07 


-08 


-36 


-05 


-15 


-09 


-OA 


10 


OA 


-15 


17 


-23 


-OS 




-13 


-18 


-25 


-22 


-20 


-28 


22 


19 


-02 


-09 


11 


-08 


-07 




09 


09 


-10 


-05 


-02 


-07 


-09 


-01 


-OA 


-09 


-05 


-01 






-07 


-01 


-23 


-12 


-12 


-11 


OA 


02 


-00 


-07 


06 


-lA 






-05 


-00 


-01 


-01 


03 


-10 


21 


09 


-lA 


08 


02 


-00 






loA 


00 


OA 


-10 


05 


01 


-06 


08 


-10 


-05 


-00 


07 


-Ofi 




-10 


-OA 


-00 


00 


OA 


02 


00 


12 


-05 


-09 


10 


-11 


04 




-OA 


-00 


-12 


00 


05 


-01 


-06 


03 


-02 


-07 


11 


-08 


-06 




-03 


-16 


-25 


-17 


-18 


-21 


-07 


-03 


01 


-15 


lA 


-20 


-P 




11 


-05 


-11 


-06 


05 


-00 


05 


03 


-10 


-03 


11 


-25 


-12 




-06 


•11 


-10 


-09 


-03 


-03 


08 


09 


-03 


-06 


03 


-OA 


-16 




-15 


-00 


10 


06 


03 


07 


-08 


09 


-10 


-02 


-07 


01 


-06 




10 


12 


01 


-09 


03 


-OS 


-11 


09 


08 


-01 


-02 


-09 


08 




-15 


-05 


-13 


-02 


03 


-06 


02 




-OA 


OA 


16 


-11 


11 




-08 


01 


-02 


-OA 


-08 


-15 


-03 


09 


-07 


-06 


11 


OA 


-13 



Note. --Correlations of i .lA are statistically significant at the .05 level. Decimal 
points are omitted. 
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TABLE 1.56 (Continued) 
Correlation Matrix of Variables Which Significantly Differentiate 
Between High and Low Accident Males 



Variable 



Variable 



Other accidents 

Number other accidents 

Nuirher traffic accidents... 

Quasi-reporcable accidents. 

Cost 

At fault accidents 

Drove worried 

Attended races 16-17.... 

Drove think problems 16-17. 

Drove pet away^ 16-17 

Drove winding roads 16-17.. 

Drove recklessly 16-17... 

Enterprising 

f*ggressl ve 

f.e" ' -dissatisfied 

GeneLOUS - . 

Affectionate 

Lively 

Adventurous 

Sensitive 

Emotional 

Modest 

Sophisticated 

Assertive 

Toagh 



100 
-81 
-16 
-22 
-12 
-10 
-14 
-13 
-09 
-14 
-04 
-10 

-16 

-06 

-07 
00 
00 
05 

-08 

-01 

-02 

-04 

-04 

-17 

-13 













i ^ 




V) 






u 


i ^ 


V) 


c 


•a 


u 


z> 


1 


c 


no 




Q) 






•a 


u 


1 ^ 




u 




u 






u 




t *^ 


re 


U 










u 




1 U 


Q) 












u 


u 


a 


O 


u 


— 
re 


u 


u 


1 1 






T* 






V] 




E 


CO 


3 


3 






Z 





100 
12 
16 
09 
04 
11 
14 
07 
12 
12 
13 

17 

09 

00 

04 
-04 

06 

09 
•04 

07 

04 

00 

19 

13 



o 



100 
88 I 100 
32 33 



68 
24 
18 
24 
26 



62 
26 
14 
22 
20 



16 |_10- 
23 I 20 



23 

17 

15 

18 

11 

16 

14 

14 

19 

16 

23 

14 

12 



22 
15 
14 
13 
06 
13 
11 

14 

17 

16 

25 

11 

12 



100 






33 


100 




1 


17 


100 


07 


07 


07 


24 


23 


20 


18 


19 


06 


—13. 


05 


1 08 


18 


24 


14 


-02 


10 


-07 


07 


15 


-08 


08 


06 


19 


-10 


08 


02 


-04 


03 


07 


,03 


10 


-06 


04 


13 


02 


09 


12 


14 


12 


13 


12 


10 


09 


29 


04 


11 


17 


04 


10 


02 


06 


06 


04 



U 
CO 

u 

C 



O 

u 
a 

c 



> 
O 

u 
o 



0) 

> 
o 
u 
o 



100 
16 
19 
31 
15 
05 
11 
-15 
01 
-04 
06 
26 
-Op 
01 
-01 
-01 
01 
18 



100 
63 
20 
29 

01 I 
22 
08 I 
14 
09 
08 I 
17 I 
04 i 
22 
10 I 
08 
10 I 
06 I 



100 
26 
30 
06 
16 
13 
08 

•04 
01 
12 

"01 
19 

02 

04 

10 

09 



•a 

CO 

o 
u 

c 

C 



u 

U 

> 
O 

Q 



100 
33 
17 
11 
-0J2 
-06 
03 
08 
20 
07 
-07 
-03 
02 
13 
03 



u 
a 
u 

0) 



100 
-03 100 



15 
10 
-06 



17 



08 -03 
051 20 



01 
09 
10 
-17 
07 
03 
03 



19 
03 
■12 
-02 
17 
22 
17 



'°"-poi"ti'iJl"L?^tld:'' statistically significant at the .05 level. Deci.nal 
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TARLF 134 (Continued) 

Correlation Matrix of Variables Which Significantly Differentiate 
Between High and Low Accident Kales 



Variable 



Variable 



41 
> 
ft 

M 

u 
< 



Other accidents 

Number other accidents 

Number traffic accidents... 
Quasl-repor table accidents. 

Cost 

At fault accidents 

Drove worried 

Attended races 16-17 

Drove think problems 16-17. 

Drove get away 16-17 

Drove winding roads 16-17.. 

Drove recklessly 16-17 

Enterprising 

Aggressive 

Self dissatisfied 

Generous 

Affectionate 

Lively 

Adventurous 

Sensitive 

Emotional 

Mode8^ 

Sophisticated 

Assertive • . . . . 

Tough 



100 

-07 
05 
10 
29 
29 

-11 
04 

-19 
07 
21 
24 



100 
-01 
06 
-06 
-07 
19 
21 
05 
-02 
-02 
-02 



100 
20 
18 
27 
06 

-00 
16 
23 
10 
01 



100 
26 
10 
19 
17 
17 
11 
17 

-06 



100 
27 
02 
-02 
-11 
02 
08 
16 



100 
05 

04 
04 
12 
19 



100 
?7 
06 
04 
02 

-10 



a 
o 



100 
08 
02 

-06 
07 



100 
19 
02 
03 



100 
14 
-02 



100 

02 



O 



100 



Note.— Correlations of + .14 are statistically 'significant at the .05 level. Deci- 
mal points are omitted. 
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TABLE 135 

Regression Equations (Beta Coefficients) for Predicting 
Accident Group From Interview Data for Males 



Equation 



Male 

Accidrnt group « 0.24 Student +0.22 Sensitive +0.19 Enterprising +0.18 

Old people slov +0.14 Drove worried +0.12 Parental appro- 
val -O.U .Age began dating -0.18 Mother babied -O.IA 
Other accidents +0.14 Cigarettes +0.14 Miles driven life 



TABLE 136 

Regression Equations (Beta Coefficients) for Predicting Accident 
Group from Non-Driving Interview Dar^? for Males 



Sex Equation 

Kale 

Accident group - 0.14 Cigarettes +0.17 Student -0.14 Age began dating 
-0.16 Education +0.14 Relations parents -0.20 Mother 
babied -0.18 Other accidents +0.15 Enterprising 
+0.23 Sensitive +0.16 Sophisticated 



cars more frequently; (5) drove inore miles in their lifetime; (6) belonged 
to more clubs; (7) felt like smashing things less frequently; (8) took 
behind-the-wheel driver training less frequently; (9) had poorer relations 
with their teachers in high school; (10) played hooky more often in high 
school; (11) received less parental approval of their friends; (12) had 
their parents restrict and suspend their driving more frequently; (13) - 
improved their driving more because they had been in an accident; (14) 
appeared to the interviewer to be less frank and honest-. (15) more frequently 
reported missing seeing a stop sign until it was too late; (16) when 16-17 
years of age more frequently attended car races , drove to think about 
problems, drove to get away from other people; drove to cool down after an 
argument with someone, enjoyed driving on winding roads, liked to drive, 
and admitted driving recklessly; and (17) described themselves as more con- 
ventional, persevering, polished, self-controlled, friendly, decisive, 
orderly, sophisticated, and less frank. 
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TABLE 137 

Means and Standard Deviation of Variables Which Significantly Differentiate 
Between High and Low Accident Fernales 



Variable 



Group 



Mean 



Standard ^ 
deviation 



Convictions l-f* years. 



A^citiencs I-><« years. 



si.js .vw-n ^notorcvcle. 



Honk horn. 



urtves sports car. 



li les driven life. 



Clubs. 



Felt like smashing. 



Took driver training. 



Relaclons teachers. 



r;.i- hookv 



:Vtt^£tL«ll .approval. 



Tarcr.ts restrict. 



ojspenaeo drivinp. 



Number rraf flc'"accidents . 



Quasi-r^porcahle accidents 



COSL. 



At faulc accidents. 



I reproved . 



L 



H 



0.73 
1.63 



0.00 
2.19 



1.99 
1.94 



3.36 
3.74 



0.13 
0.25 



38.34 
49.85 



0.53 
0.84 



1.43 
1.57 



1.65 
1.52 



1.57 
1.84 



2.57 
2.37 



1.05 
1.21 



1.90 
1.72 



O.IO 
0.28 



0.42 
2.51 



0.14 
1.74 



1.26 
26.62 



0.20 
0.97 



1.53 
1.27 



1.00 
1.56 



0.00 
0.51 



0.09 
0.23 



1.23 
1.05 



0.33 
0.43 



30;50 
38.12 



0.92 
1.34 



0.50 
0.50 



0.48 
0.50 



0.76 
0.79 



0.58 
0.67 



0.24 
0.41 



0.30 
3.45 



0.30 
0.45 



0.68 
0.92 



0.35 
0.87 



3.48 
87.16 



0.42 
0.84 



0.51 
0.45 



0.32 



0.94 



-0.13 



;0.16 



0.15 



0.16 



0.13 



0.13 



-0.12 



0.18 



-0.15 



0.20 



-0.22 



0.22 



0.78 



0.76 



0.19 



0.49 



-0.22 



.00001 



.yoooo 



.00906 



.01426 



.00982 



.03459 



.03140 



.04545 



.00548 



.01335 



.00164 



.00071 



.000/1 



.00000 



.00000 



.00283 



.00000 



.00343 
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Means and Standard 



TABLE 137 (Continued) 

Deviation of Variables Which Significantly Differentiate 
Between High and Low Accident Females 



Variable 



Group 



Mean 



Standard 
deviation 



Missfd scop sign. 



Attended races 16-17. 



Driven chink problem 16-17, 



Drove gee away 16-17. 



Drove ccol down 16-17. 



c'njoy winding roads 16-17. 



Like drive 16-17. 



Urove recklessly 16-17. 



Conventional. 



Fcrsevering. 



Pol i^hcc. 



Frank. 



Self controlled. 



Friendly. 



Decisive . 



Orderly. ...... 

Sophisticated . 



License gap 1>A years. 



1.06 
1.15 



0.27 
0.40 



0.30 
0.48 



0.19 
0.42 



0.30 
0.45 



0.12 
0.23 



0.14 
0.32 



0.91 
0.97 



0.28 
0.52 



0.42 
0.55 



0.48 
0.62 



0.14 
0.28 



0.84 
0.72 



0.70 
0.82 



0.90 
0.96 



0.49 
0.67 



• 0.62 
0.74 



0.14 
0.27 



31.96. 
14.91 



0.24 
0.38 



0.45 
C.49 



0.46 
0.50 



0.39 
0.50 



.0.46 
0.50 



0.32 
0.42 



0.35 
0.47 



0.29 
0.17 



0.45 
0.50 



0.50 
0.50 



0.50 
0.49 



0.34 
0.45 



0.37 
0.45 



0.46 
0.39 



0.30 
0.19 



0.50 
0.47 



0.49 
0.44 



0.35 
0.45 



113.41 
59.95 



0.13 



0.14 



0.19 



0.24 



0.16 



0.15 



0.20 



0.13 



C.24 



0.13 



0.15 



0.18 



-0.14 



0.13 



0.13 



0.19 



0.12 



0.15 



-0.10 



.03605 



.02476 



.00319 



.00025 



.01074 



.01611 



.00160 



.03169 



.00030 



.03847 



.01876 



.004 73 



.02923 



.03351 



.03741 



.00295 



.04619 



.01519 



.12222 



\ 
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With the exception of the adjective self -description , the results were 
similar to those for males, although there were fewer signiflcaat differ- 
ences for ferriales. Tha only adjeccive both sexes used to describe chemselves 
v-xs ''sophisticated/* High accident females described themselves rather 
favorably. It is interesting that both the subjects themselves, as well as 
the interviewers, rated the high accident females as being Uss frank than 
the low accident females. 

The correlation matrix is presented in Table 138: The results were 
similar to those for males. 

The multiple regression equation predicting accident group is presented 
in Table 139. The R-wag^O.SA. The equation using only non-driving predie- . 
tors is presented in Table 140. The R was 0.41 which is considerably 
lower than that for the preceding equation. 

In summary, the results provide some. support for the stereotype of 
the reckless teen age driver, whose driving improves after a few years 
experience. 

Drugs 

In this section will be presented data on the responses to icetns 
dealing with marijuana and alcohol. 

The question was asked, "Have you ever known anyone who smoked mari- 
juana?*' Eighty-six percent responded that they had. The 86 percent were 
further asked, '*Did they ever describe any effect or lack of effect of 
smoking marijuana on their driving?" Forty-two percent (160 subjects) re- 
ported an effect. The responses of these 160 subjects were classified accord- 
ing to the type of effect. The percentage of these l&O subjects v;ho men- 
tioned each type of effect is presented in Table i4l. Subjects could be 
counted in more than one category, so the total percent does not add t:o luu. 
Slox^ed reactions, spatial distortions, and time and speed distortions were 
the most common reported effects of smoking marijuana on driving. 

The question was asked, 'During the past three months have you ever 
driven after you had been drinking?*! Seventy-one percent of the males and 
32 percent of the females answered yes. The question was then asked of 
those who had drunk before driving, "The last time you did, how many drinkis 
did you have?" The average number was 4.93 for males and 2,57 for females, ' 
The last question was "Over how long a period did you have these drinks?" 
The averages were 199 minutes for males and 184 minuces for females. These 
results indicated that males averaged a higher blood alcohol concentivi tion 
when driving than females. 
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TABLE 138 

Correlation Matrix of Variables Which Significantly Differentiate 
Between High and Low Acclde t Females 



Variable 



Convictions 1-4 years , 

Accldenrsrl^4"lyears , 

License gap 1-4 years.... ^, 

Accident group 

Has own motorcycle 

Honk horn 

Drives hot car 

Miles driven life 

Clubs. , 

Felt like smashthg... 

Took driver training 

Relations teachers 

Play hooky 

Parental approval 

Number traffic accidents... 
Ooasi-reportable accidents. 

Cost. 

At fault accidents 

Missed stop sign 

Attended races 16-17...., 
Driven think problem 16-17. 

Drove get away 16-17 

Drove cool down 16-17.... 
'Enjoy winding roads 16-17.. 

Like drive 16-17 

Drove recklessly 16-17... 

Conventional 

Persevering 

Polished 

Frank 

Self controlled 

Friendly 

Decisive 

Orderly 

Sophisticated 



Variable 
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u 
eg 
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t 
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CO 

0 
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Has own motorcycle 


Honk horn 


Drives hot car 


Miles driven life 
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OC 

c 
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CO 

b 

w 

0) 
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U 
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Took driver training 
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22 
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'""•.■'L^r^ol^Jrire'oiSicied!" ""^''""^^^ significant at the .05 level. Deci- 
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TABLE 138 (Continued) 

Correlation Matrix of Variables Which Significantly Differentiate 
Between High and Low Accident Females 



Variable 



VAriahlp 

¥C1& ^(SU*C 


Play hooky 


Parental approval 


Njjmber traffic accidents 


Quasi-reportable accidents 


Cost 


At fault accidents 


Missed stop sign 


Attended races 16-17 | 


Driven think problem 16-17 


Drove get away 16-17 


Drove cool down 16-17 
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Accidents 1-4 years..; 
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Number traffic accidents... 
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Quasi-reportable accidents. 
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Driven think problem 16-17. 
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Drove get away 16-17 
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17 


-03 


11 


. 03 


17 
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Drove cool down 16-17 
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14 


45 


37 
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Enjoy winding roads 16-17.. 
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12 


27 


26 


14 
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Like drive 16-17 
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16 


16 
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13 


16 
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Drove recklessly 16-17 
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11 


17 
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05 


14 


04 


05 


12 


08 


04 


09 




-04 


10 


14 


10 


07 


04 


-07 


08 


-05 


-08 


-10 


-04 


Sophisticated 


-09 


04 


1.7 


10 


-03 


08 
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01 


14 


12 


00 


-00 



Note.— Correlations of t .12 are statistically significant at the .05 level. Deci- 
itial points are omitted. 
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TABLE 138 (Continued) 
correlation Matrix of Variables which Significantly Differentiate 
Between High and Low Accident Females 



Varirble 



Variable 



c 
o 

V5 



Convictions 1-4 years.... 

Accidents 1-4 years'^ 

License gap 1-4 years...., 

Accident group 

Has own motorcycle 

Honk horn 

Drives hoc car 

Miles driven life ^ 

Clubs 

Felt like smashing...^.... 

Took driver training 

Relations teachers 

Play hooky 

Parental approval 

Number traffic accidents.. 
Quasi-reporcable accidents 

Cos t 

AC fault accidents 

Missed stop sign 

Attended races 16-17 

Driven think problem 16-17 

Drove get away 16-17 

Drove cool down 16-17 

Erijoy winding roads 16-17. 

Like drive 16-17 

Drovt> recklessly 16-17 

Conventional 

Persevering 

Polished 

Frank 

Self controlled 

Friendly 

Decisive 

Orderly' 

Sophisticated 



100 
13 
07 

-18 
04 
05 
09 
08 
08 

-01 
04 



100 
OU 
-07 
-05 
-09 
01 
02 
09 
01 
-03 



100 
14 
09 

-11 
08 
06 
11 
19 
16 



100 
02 

-02 
04 
03 
25 
04 
03 



100 
01 
07 

-06 
07 
07 
45 



100 
-05 
01 
13 
00 
"05 



100 
01 
15 
13 
11 



100 
11 
03 

-18 



100 
05 
12 



100 
06 



100 



'""■^°:i:lf'jo°?^tfa^e-iL?^ld!"'^^'^"^^^ significant a. .he .05 level. 
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TABLE 139 ^ 

Regression Equations (Beta Coefficients) for Predicting 
Accident Group From Interview Data for Females 



- Equation 



Female 

Accident group = 0.18 Drove think problems (16-17) +0.14 Drove recklessly 
(16-17) +0.14 Polished +0.15 Honk horn +0.13 ?arontal 
approval +0.17 Felt like smashing +0.15 Persevering +0 H 
Clubs +0.12 Like drive (16-17) +0.13'Drlves hot car +0.1) 
Relations- teachers -0.11 Frank 



TABLE 140 

Regression Equations (Beta Coefficients) for Predicting Accident 
Group from Non-Driving Interview Data for Females 



Sex Equation 

Female 

Accident group «= 0.16 Felt like smashing +0,19 Relations teachers •<0.13 
Parental approval +0.18 Polished -0.15 Frank +0.18 
Decisiv* 



TABLE 141 

Percentage of Subjects Mentioning an Effect of 
Smoking Marijuana on Driving 
(Based only on subjects mentioning an effect) 



Effect 


Percent 


Slowed reactions... 




Spatial distortions . 


30.0 
20.0 




19.4 


Warped judgment 


14.4 


Illusions and hallucinations 


13.8 


Decreased attention and concentration 


12.5 


Decreased anxiety... , . 


10.0 


Diffuse mental confusion and disorientation 


9.4 


Decreased psychomotor control and coordination. 


8.8 


Increased aggression and hostility 


5.6 


Kinesthetic distortion 


3.8 


Indecisiveness" and passivity 


3.1 


Increased anxiety 


2.5 








2.5 



ERIC 
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' CHAPTER 7 
SUMMARY AND CONCLUSIONS 
In this chapter we shall review the major findings, compare them with 
past research, indicate further research needed, and consider possible 
applications of the findings. 

Some previous research will not be considered here for various reasons. 
In. some of the research previously reviewed, no correlation, was found 
between certain variables and driver record, although these variables had 
statistically significant correlations in the present study. In many 
of these studies the sample sizes were too small to 'detec t" low correlations 
as being statistically significant. The results of the present, more stat- 
xstically powerful research are therefore more definitive. In other studies 
Che research was limited to various subgroups, such as traffic-violators 
or collese. students. No comment will be made on any differences in the 
findings between such studies and the present study, because such differ- 
ences mav reflect real differences between the population and sub-popu- 
lations involved, and are thus not necessarily in conflict. 

The findings regarding driver record were in general agreement" with 
previous California research on drivers of all ages (California Department 
of Motor Vehicles, 1964-196 7). The results with respect to the longitu- 
dinal year to year trends in driver record were also consistent with a 
previous California cross-sectional study (Ferdur, Peck, & Coppin, 1967). 

There were few accidents or convictions prior to licensing. The 
conviction rate adjusted for mileage either increased or remained constant ^ 
during the first three years of driving, then decreased during phe fourth 
vear of driving. This finding is in general agreement with Brezlna (1%9) 
and Pel., lichuman (1970a, 197Gb)., The average number of accidents showed 
little chanue in the first four years of driving. The present results support 
the findln^,s of the Teen-aged Driver Study (Ferdun, Peck, 6 Coppin, 1967) in 
thai; the cilCference. between the accident means of 16-17 year olds and U-h) 
vear olds do not - .rt increasing the licensing age. The accident rate 
adjusted for mileage dccrea.sed with increasing experience. The result for 
.iccLdencs is iv agreement with Brezina (1969), but in conflict with the 
the results of Schuman, Pelz, Ehrlich, & Selzer (1967), and Pelz & Schuman, 
(1968, 1970a, 1970b)^ who found that the accident rate increased until 19 
years of age then decreased. It is difficult to determine whether or not 
this difference represented a real difference in the populations, or was a 
reflection of methodological differences between the studies. It would be 
interesting to see the results of a replication of the present longitudinal 
study in Michigan. The main practical application of this finding relates 
to the retraining of young drivers. Pelz and Schuman have developed a 
retraining course which they are administering in the senior year of high 
school, on the basis of the peak in accidents at age 19. The practically 
flat mean accident curves and the decreasing accidents per mile over 



years found in the present study would Indicate that any additional train- 
in,^ for California young drivers should be given either In the initial 
driver training course, or, for a retraining course, as soon after licensing 
as the person could be expected to have gained a reasonable amount of 
experience^ say six months to a year. 

The discrepancy bett>;een the accident and conviction trends, and the 
increase in mileage across years without a corresponding increase in acci- 
dents, provide evidence that young drivers learn a great deal about acci- 
dent avoidance with increasing practice, but seem to show little change 
in attitudes toward the traffic laws until their fourth year of driving. 

In this study, no changes were found in the severity of accidents 
with increasing experience, contrary to the findings of ?elz iinri Schuman 
referenced above. Again, it is not possible to determine whether this re- 
flects methodological differences in the studies or real differences in 
the populations. The year-to-year trends for accident types generally 
paralleled those for total accidents. The trends for most violac^-on t 
paralleled that for convictions. Speed was the most common type of vio- 
lation, and also the violation most frequently involved in fatal anc injury 
accidents, The.se two facts do not necessarily imply that .speodir!* is 
the most dangerous viclation, since the fact that spcedini' i.s ^ho nost 
Trequent violation would tend to result in Its occurring in ron ♦unction 
wicl; an accident (HarringLon & McRride, 1^70). 

The main 'finding^ for violation types was that females appeared to 
have particular difficulty with right-of-way violations in choir first year 
of driving, suggesting that chis might Le an area for further investigation 
and work by driver educators. On a per mile basis, females of all ages had 
a higher rate of right-of-way violations, and a higher rate of fatal and 
injury accidents involving rig!'t-of-way violations, than males (Harrington 
& McBride, 1970). In the present study, right-of-way violations accounted 
for 6-7 percent of all moving violations, but accounted for 20 percent of 
the violations connected with fatal and injury accidents, suggesting that 
the courts, the police, and driver educators might attempt to place more 
emphasis on this area* Traffic engineering has contributed to a reduction 
of right-of-way accidents by separate turn signal phases, freeways, etc. 

Sex differences in the characteristics of fatal and injury accidents 
reflected: (1) differences in exposure, (2) males' greater risk taking 
and reckless driving, and (3) males* driving older vehicles. 

There were marked changes in the characteristics of fatal and injury 
accidents during the first four years of driving* Some changes reflected 
changes in exposure, such as (1) increased percentages over the years on 
freeways and highways, (2) increased percentages at night, (3|) decreased 
percentages in the afternoon, and (4) an increased percentage in higher 
speed zones. Other changes indicated an improvement in driving: (1) a 
decreasing percentage of single vehicle accidents, and (2) a decreasing 
percentage involving traffic violations* 

The most dramatic differences were found between single vehicle and 
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multiple vehicle accidents. Some of the differences which appeared to 
be causai in nature were that a greater percentage of single vehicle 
accidents were at night, on other than straight-level roads, involved 
speeding, involved defective physical conditions, involved drinking, and 
involved defective vehicles. Various combinations of these factors encom- 
passed the most typical single vehicle accidents. 

These findings for accident characteristics weee generally consistent 
with the research reviewed in Chapter 3, as well as with California High- 
way Patrol (annual) , New York Department of Motor Vehicles (196Aa) , and 
Washington State Patr«- iv967). 

The number of DMV suspensions, revocations and probations increased 
with increasing driving experience and the consequent accumulation of 
accidents and convictions. Court suspensions decreased across years as 
Che subjects moved from juvenile to adult court. License gaps increased 
in the third year when most original licenses expired. 

During the period of DMV Suspensions and Revocations, 32 percent of 
males had accidents or received traffic convictions. This indicated that 
the majority of males with such suspensions and revocations probably con- 
tinued to drive. Means should be developed to make such actions more 
effective in removing drivers from the road. 

Those with court suspensions and DMV Suspensions/Revocations had 
slightly higher conviction rates and lower accident rates during the term 
of the suspension/revocation, than did the total population of drivers. 
The lower accident rate may have reflected failure to report accidents by 
those suspended or revoked in ord^r to prevent detection of their illegal 
driv.lng. Most (63 percent) of those receiving traffic convictions during 
the period of suspension or revocation were not convicted for driving with- 
out a valid license. This suggests the need for improvement in DMV, court, 
and police procedures in these matters. 

" le results for DMV suspension/revocation were generally consistent 
with previous California research (California Department of Motor Vehicles, 
1966; Coppin & van Oldenbeek, 1962, 1965). 

The results for predicting accidents from other driver record data 
were consistent with those for drivers of all ages (California Department of 
Motor Vehicles, 196A-1967) . Convictions 1-A years was the best concurrent 
predictor of accidents 1-A years, being 0.29 for males and 0.26 for females. 
Adding types of violations and original license data to the regression 
equations increased the multiple R only slightly. Convictions 1-2 years 
and Length of License Gap 1-A years were the best driver record predictors 
of Accidents 3-A years, but the correlations were quite low, all being 
less than 0.12. The multiple correlations for predicting Accidents 3-A 
from prior driver record were 0.16 for males and 0.14 for females which 
were double the correlations with Convictions 1-2 years. Predicting Acci- 
dents 3-A years from Types of Violations 1-2 years yielded multiple corre- 
lations significantly higher than the simple correlation with Convictions 
1-2 years indicating that an optimal point system was superior to a simple 
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counting of convictions. Both this study and Part 8 of the California 
Driver Record Study found that a simple counting of convictions sufficed 
for concurrent "prediction." The present results'are the more valid, in- 
asmuch as they involve true (future) prediction. In sumtr^ry, future acci- 
dents can be predicted to only a slight degree from previous driver record. 
Convictions could be predicted to a moderate degree from previous driver 
record data. 

The correlations of biographical variables with Accidents l-A years 
were uniformly low* The highest correlations were with citizenship grade, 
-0.153 for males and -0.123 for females, indicating that those with good 
grades had fewer accidents. Poor school adjustment, poor academic ack\eve- 
ment, high mileage, and number of cigarettes smoked were among the best 
predictors of accidents. In most instances, less socially desirable bio- 
graphical characteristics were associated with higher accident frequencies. 
A man drives as he li/es. The preceding results ar?» in general agreement 
with the findings of the previous research presented in Chapter 1. 

The multiple correlations of biographical variables with accidents 
1-4 years were 0.25 for males and 0.23 for females. When the biographical 
variables were restricted to non-driving variables that could have been 
measured prior to driving began, the multiple R*s shrank to 0.19 for males 
and 0.21 for females. These correlations were considered too low for most 
practical individual prediction, such as licensing drivers or determining 
those in need of additional or special driver training. Predicting Accidents 
3-4 years from biographical data, Convictions 1-2 years, and other driver 
record data also yielded disappointing results, with R's of 0.22 for males 
and 0.19 for females. The poor predictability of accidents is consistent 
with previous research. A higher degree of predictability had been hoped 
for on the basis of the high accident rate of teen-agers, and the hypothe- 
sized relation of this high rate to poor attitudes, thrill-seeking and 
reckless driving. One possible explanation for the present results was 
that any greater degree of predictability due to the factors just mentioned 
was counterbalanced by the role of inexperience, which 'r:<!S obviously a 
factor for all beginning drivers. Another limiting factor was uh.? unre- 
liability of the criterion measure. 

Although the degree to which accidents could be predicted from bio- 
graphical data was too low for most practical purposes, actuarial pr'^dic- 
tion, or the prediction of group means would be feasible, for example, in 
the setting of insurance rates. The present results support zhe practice 
of giving discounts to those with good grades, rather than to those with 
driver education or training, since grade point average was found to be a 
far better predictor. 

The results were similar for prediction of Convictions 1-4 years, but 
the correlations were much higher. Citizenship grade was also the best 
predictor of convictions, with correlations of -0,436 for males and -0.264 
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for females. The multiple correlations using all biographical variables 
as predictors were 0.60 for males and 0.42 for females. The correlations 
between Convictions 3-4 years and Convictions 1-2 years were 0.40 > for 
males and 0.25 for females. Thus, convictions are predictable to a mod- 
erately high degree, considering the limited reliability of the criterion 
measure , 

- ^^'^^^^"ship Grade, a rating by teachers, was the best predictor of 

driver record. Several other studies reviewed in the Introduction also 
found evidence that teachers were able to predict driving behavior (Bra- 
zell, 1962; Kenel, 1967; Harrington. 1970).- Since "a man drives as he 
lives," it would seem one way to predict driving behavior would be 
to ask the person himself, and those who know him best, such as his teachers, 
parents and friends, what kind of a person he is. These considerations 
suggest the desirability of more research with ratings such as Citizenship 
Grade . 

For those with fatal and injury accidents, the characteristics sur- 
rounding their first such accidenc-were of no practical value in predicting 
future accidents and convictions. This is believed to be a new finding. 
There was also little correlation between biographical variables and acci- 
dent characteristics. There were low intercorrelations among the acci- 
dent characteristics, except that single vehicle accidents happened under 
fairly specific circumstances, described previously. 

Miscellaneous driving variables such as mileage, seat belt usage, 
and year own car were only predictable from biographical data to a low 
or moderate degree. These findings suggest the possibility that driving 
behavior is a fairly independent dimension of human behavior. 

As in most of previous research cited in Chapter 1, those taking 
behind-the-wheel driver training were found to have moderately better 
accident and conviction records during their first year of driving than 
those without such training. After the first year of driving there were- 
no differences in accident history between the two groups, with the excep- 
_tion of the fourth year for females. Also, as in previous research, there 
were found to be differences between the groups on a number of biographical 
variables, indicating significant selection and volunteer biases. Those 
taking driver training, compared to those without formal training, had 
taken clasrsroom driver education more often, dropped out of high school 
less often, and had more socially desirable biographical characteristics, 
to a moderate degree. The relationship between these biases was such 
that the driver training group would be expected to have fewer accidents 
and convictions solely on the basis of their superior personal character- 
istics. An attempt was made to statistically adjust (analysis of covariance) 
the accident and conviction means to remove the effects of the differences 
in personal characteristics. The nain result was that for females driver 
training appeared to reduce fatal and injury accidents, partially-at-fault 
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accidents, and single vehicle accidents. This result cannot be considered 
totally conclusive due to the inherent limitations of the method employed. 
The remaining results were even less positive and indicated that driver 
training had little or no effect on accident frequency for males, but 
possibly reduced the conviction rate for both sexes. The apparent sex' 
differences in the effectiveness of driver training perhaps reflected the 
fact that females had less driving experience and knowledge at the time of 
taking driver training, and consequently profited more from the course. 
Perhaps one reason no effect was found for malef? was that their accidents 
were more due to poor attitudes, risk taking and thrill seeking, than to 
the driving skills and knowledge taught in the behind- the-wheel course. 

The ex post facto method of research has certain limitations as indi- 
cated previously, and does not have the degree of conclusiveness of a 
randomized experiment. However, it is believed that the present research 
has provided the most valid evaluation to date of the effectiveness of 
driver training. A cost/benefit analysis was favorable for driver training 
for females, but not for males. 

An analysis similar to the preceding found some evidence that class- 
room driver education reduced fatal and injury accidents among females, 
possibly by encouraging the use of seat belts. The cost/benefit analysis 
was favorable to driver education for females, but not for miales. 

It is recoodnended that .any future driver training research along the 
lines of this report use a randomized groups experimental design. This 
could be done most easily at high schools which can not handle all the 
students who apply. The researcher could randomly .determine who would 
take driver education and who would not. Even this approach has certain 
limitations in determining the pure effects of driver training. In most 
instances the students probably receive some instruction or practice from 
their parents, whether or not they took driver training. Some parents, for 
example, may give their children no training because they think the driver 
training course is sufficient. Perhaps a more fundamental question 
research should attempt to answer is 'Vhat is the best method to teach 
youngsters to drive safely?" Such research should include both the parents* 
efforts as well as formal driver education and training. Clearly, the 
cost/benefit ratio for driver education and training should be improved. 
Because some possible improvements have been accomplished in California 
driver training in recent years, the results herein are not necessarily 
relevant to present program effectiveness. Various areas of driver educa- 
tion and training might be researched in an attempt to develop more effec- 
tive courses, such as amount of course content relating to accident pre- 
vention, degree of professionalization of the instructors, integration of 
driver education and training into one course, and the value of simulators 
and driving ranges. 
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Interview of high and low accident subjects revealed that the high 
accident subjects, compared to the low accident subjects, were more 
socially deviant, had less desirable personal characteristics, were more 
involved with cars, and drove recklessly for emotional reasons. Most of 
the differences in driving behavior referred to past, rather than present, 
behavior. The results were in general agreement with that of the work of 
Pelz and Schuman, previously cited, as well as with the research reviewed 
in Chapter 1. 



\ 
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APPENDIX A 
Means and Standard Deviations by Sex 
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APPENDIX A (Continued) 
Means and Standard Deviations by Sex 
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Sex 
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Number or 
subjects 


Mean 


Standard 
deviation 


Number of 
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Standard 
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1.040 
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2.090 


1.631 




4,986 


0.996 


1.390 


4,356 


0.S90 


1.225 




5,029 


0.901 


0.299 


* 4,383 


0.907 


0.290 




5,029 


0.759 


0.428 


4,383 


0.780 


0.415 




4,928 


0.424 


0.494 


4,329 


0.349 


0.477 




0 


0.000 


0.000 


4,329 


0.188 


0.391 




5,046 


13.005 


1.399 


4,388 


13.116 


1.364 




4,111 


63.504 


22.546 


2,901 


61.260 


17.031 




3, .941 


21.114 


19.995 


2,843 


19.652 


18.892 




5,010 


'0.048 


0.213 


4,375 


0.055 


0.228 




5,053 


0.304 


0.460 


4,400 


0.446 


0.497 




5,050 


0.294 


0.456 


4,399 


0.464 


0.499 




5,052 


0.429 


0.495 


4,401 


0.626 


0.484 


Intramural activities.... 


5,054 


0.616 


0.486 


4,398 


0.346 


0.476 




5,048 


0.924 


1.594 


0 


0.000 


0.000 




5,051 


0.679 


1.269 


0 


0.000 


0.000 




5,034 


2.326 


0.760 


4,383 


2.371 


0.706 




5,015 


1.553 


1.316 


4,376 


1 1.092 


1.059 




5,021 


7.311 


10.619 


4,385 


4,960 


8.542 




4,981 


1.065 


0.792 


4,349 


0.797 


0.722 




4,981 


2.862 


1.069 


4,354 


3.297 


0.923 




4,269 


11.418 


11.919 


3,677 


7.319 


7.692 




5,011 


4.680 


13.792 


4,369 


0.586 


4.654 




5,721 


0.381 


0.486 


0 


0.000 


0.000 




5,761 


0.366 


0.482 


4,000 


0.222 


0.415 


Driver train not offer... 


6,876 


0.066 


0.248" 


5,206 


0.085 


0.278 


Driver train not taken... 


6,876 


0.356 


0.479 


5,206 


0.366 


0.482 


Driver training taken.... 


6,876 


0.578 


0.494 


5,206 


0.549 


0.498 


Driver train taken w off. 


6,423 


1.619 


0.486 


4,765 


1.600 


0.490 




6,018 


42.358 


24.690 


4,832 


44.667 


24.485 




6,990 


0.039 


0.225 


5,228 


0.005 


0.073 




6,997 


0.004 


0.061 


5,229 


0.002 


0.048 


Sign violation 6 mo pr... 


8,121 


0.C07 


0.088 


5,794 


0.001 


0.027 
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APP£NDIX A (Continued} 
Means and Standard Deviations by Sex 



Sex 



Variable 


Male 


Female 




Number of 




1 Standard 


Mnmb^ r of 








subjects 


Mean 


deviation 


subjects 


Mean 


deviation 




ft 171 


ft iritt 


U . J J i 




0 ,037 


0,199 




8, 121 


ft 19ft 
U . LiO 




^ 7QA 
. J , /7** 


ft ft/. T 


0.222 ' 




8,121 


\f ♦ L*4w7> 


ft Aft/. 


*i 70/. 
J , /,7*» 


ft f\^^ 


ft O O A 

U .229 




8, 121 


0 lift 
w . lV 


ft "l^l 


^ 70A 
J , /7*« 


A ft/. 7 


0 .230 


Sign violation I-A yrs*,. 


8,121 




ft MftQ 


J , /7** 


ft 1 ftO 




Lane violation 6 nic pr« . • 


8,121 


ft ftft9 

\J . Wi 


ft ftA7 


S 7QA 
J , /7** 


ft ftftft 


ft ftl 7 

U .UI J 




8,121 


ft ftl7 


n 9ft9 

V . i\Ji 


S 7QA 
J , /7*4 


ft ftrtC 


A AO A 


BllM^v^ftalAM 0 AIM 


8, 121 


0.0A2 


ft 9in 

\J • i L\J 


S 70A 


ft ftl ft 
U .UiU 


A AO 7 

U .Uy/ 




8,121 


0.0A2 


ft 919 

\J • i Li 


S 7QA 

J , /7** 


ft ftl *> 


A 1 Aft 

0. 109 


1 11 p% A ^ r\ /■ • 1 V 


8 121 


0 ftll 


ft 1 ftft 


^ 70A 


ft ftftO 


A Aft / 


bane vLox«bLon i**<4 yrs*** 


8, 121 


0 ISi 


ft AIQ 


^ 7QA 


ft 1117 


0 . 197 


Following viol 6 ir.o pr**. 


8,121 


0 .000 


ft Olfl 
V * V lU 


^ 7QA 


ft ftftft 

u .uuu 


ft ftftft 
0.000 




8,121 


0.007 


ft ftftA 


S 7QA 


ft ftftA 
U .UU*4 


ft ftAft 

u .uou 




8,121 


0 .012 


ft 1 i*i 

\f • L L^ 


S 70A 
J, /7** 


ft ftfti 

u .uuj 


ft AC 7 




8,121 


0.015 


0.123 


S 7QA 


ft ftftC 

V .UUD 


ft ft7A 
U . U /O 


Pa 1 1 aaJa^ a ABU 


8,121 


0 ftl7 


ft n9 


S 70A 


ft ftftO 


0.092 


Following viol 1**4 yrs • • • 


8, 121 


0 0^9 


ft 9 


^ 7CA 
J , /7** 


ft fto 1 
U .UZi 


A 1 A e 




8,121 


ft ftftft 


ft ft'>9 




ft ftftft 

u.uuu 


0.000 




8, 121 


ft ftlft 


ft 1 ftA 




ft ftfto 

u.uu^ 


0.0A2 




8 191 


ft ftl 1 


ft 1 ftA 


7nA 


0.003 


0.052 




8 191 


ft ftl 9 


ft 1 ftO 


J, 


ft ftAO 

0.0Q2 


ft ni £. 




8,121 


ft ftftft 


ft ftQft 


*i 70A 
J , / 


ft ftft'J 


A ft/. A 




8 191 


ft ftAft 


ft Oft 


C 7 ft A 


0.008 


0 .092 


Rtght»of-way viol S wo pr 


ft 191 

O , Li L 


ft ftfti 


n m c 

U • KJJJ 


C 7ft/ 
J, / VA 


0 .001 


0.026 


Right-of-way viol 1 yr.*. 


ft 191 ' 
O ^ Li L 


ft ftl/. 


ft 1 Q 7 

U • io / 


C 7Q / 

3, 7yi» 


0.020 


0.1A7 


Right-of-way viol 2 yr... 


ft 191 
O , Li L 


ft ftIS 


ft 1 QQ 


C 7ft /. 


ft A1 / 


0 .122 


Right>'of -way viol 3 yr... 


ft 191 


ft ft9Q 


ft 1 79 
\J * L / i 


C 7ft A 

-), /9*» 


ft A1 / 


0 .12A 


KLgnc-ot'-way viol A yr... 


8,121 


0.018 


0.139 


5,79A 


O.OIA 


0.X17 


Right-of-way viol 1-A yrs 


8,121 


0.117 


0*3A9 


5,79A • 


0.062 


0.260 


Turning viol 6 mo pr 


8,121 


0.002 


0.0i:t6 


5,79A 


0.001 


0.026 




8,121 


0.039 


0.212 


5,79A 


0.013 


O.IU 




8,121 


0.0A7 


0.225 


5,79A 


0.013 


O.llA 




8,121 


0.053 


0.236 


5,79A 


0.C13 


0.115 




8,121 


0.043 


0.218 


5,79A 


0.012 


0.115 


Turn. violation 1-A yrs... 


8,121 


0.182 


0.A60 


5,79A 


0.051 


0.235 


Speed violation 6 mo pr.. 


8,121 


0.009 


0.098 


5,79A 


0.001 


0.032 




8,121 


0.250 


0.585 


5,79A 


0.058 


0.255 




8,121 


0.3A8 


0.692 


5,79A 


0.088 


0.323 




8,121 


0.A03 


0.748 


5,79A 


0.118 


0.379 




8,121 


0.301 


0.629 


5,79A 


0.098 


0.3A3 


Speed violation 1-A yrs.. 


8,121 


1.302 


1.58A 


5,79A 


0.363 


0.726 


Drunk drlv viol 6 (no pr. . 


8,121 


0.000 


0.000 


5,79A 


0.000 


0.000 
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APPENDIX A (Continued) 
Means and Standard Deviations by Sex 



Sex 



Variable 




Male 


, Female 




Number of 
subjects 


Mean 


Standard 
deviation 


Number of 
subjects 


Mean 


deviation 


Drunk driv viol I yr.,.. 


8^121 


0.001 


O.G33 


5,794 


0.000 


0.000 


Drunk rlriv viol 2 yr.«.« 


B, 121 


0.002 


O.O/iB 


5,794 


0.000 


0.000 


L/ruriK oriv VLOi j yr,,,. 


B, 121 


0.003 


0.061 


5,794 


0.000 


0.000 


uruiiK orxv vloi h yr, , , , 


8,121 


0.005 


0.077 


5,794 


0.001 


0.029 


L/runK or^^Lv vLOi yrs. 


O 1 O 1 
O, I 


0.012 


0.118 


5,794 


0.001 


0.029 


Ktfkf^tflf^cc (Hi* ttf /n1 a ««^/\ *^ «. 


ft 10 1 
Of 111 


0.000 


0.011 


5,794 


0.000 


0«000 


R<*cklo<<<< Hi* tr{i^1 1 


K 1 9 1 
0 1 i 


0.005 


0.072 


5,794 


0.000 


0.019 




ft 191 


0.005 


0.072 


5,794 


0.000 


0.000 






0.008 


0.088 


5,794 


0.001 


0.023 


IXwWrw^w^O U ^ V^v^ M y £ , , , 


ft 191 


1 O.OO/i 


0.06/4 


5,794 


0.000 


0.000 




K 191 


^ 0.021 


0.155 


5,794 


0.001 


0.029 




P 19 1 


0.000 


0.000 


5,794 


0.000 


0.000 


nrtiC> trtnl^rinn 1 


ft 19 1 


0.000 


0.011 


5,794 


0.000 


0.000 


n>'tt(? (f{Allt*{Kn 0 «*•■ 


fl 19 1 


0.001 


0.025 


5,7V4 


0.000 


0.000 


Drtil* utAlnt'tno 1 


fl 19 1 


0.000 


0.000 


5,794 


0.000 


0.000 




k 19 1 


0.000 


0.011 


5,794 


0.000 


0.000 


uruH VLOiuCi.on yrs,. 


O 1 O 1 

0| I 


0.001 


0.029 


5,794 


0.000 


0.000 


Driv w susp viol 6 mo pr 


8, 121 


0.000 


0.016 


5,794 


0.000 


0.000 


Driv w susp viol I vr,,. 


8,121 


0.006 


0*097 


5,794 


o.oco 


0^12 


Driv w susp viol 2 vr,,. 


8, 121 


0.009 


0.162 


5,794 


0.000 


0.013 


Driv w susp viol 3 vr,,. 


8, 121 


0.010 


0.163 


5,794 


0.000 


0.019 


Dri.v w susp viol U yr, , , 


8, 121 


0.016 


0.207 


5,794 


0.000 


0.019 


Driv w susp viol 1*^ 


8, 121 


0,0^1 


0.437 


5,794 


0.001 


0.032 


U{f on/) •'tirt A f*t/> t\%* 

r(i.«> «inii zruri VLC/L i) yi 


D 1 O 1 
O, l4l 


0,000 


0.016 


5,794 


0.000 


0.000 


111 t* ^nn fitft %ff /% 1 1 t« w 

«jiKf run v»C/i I vr,*. 


Q 1 9 1 


0,003 


0.051 


5,794 


0.001 


0.035 


uiiu u(i ^ y • • • 


ft 191 


0,003 


0.056 


5,794 


0.000 


0.019 


iijLu aiivj £^uii VL04 yr* , • 


k 191 


0,002 


0.044 


5,794 


0.000 


0.000 


ii^V <Sllu VLWL H * ■ * 


Q 19 1 


0,002 


0.038 


5,794 


0.000 


0.000 




ft 191 


0.009 


0.097 


5,794 


0.002 


0.039 


FTA/FTP viol fi mo nr 


ft 191 




n HA ft 


K 9Q/. 


0.000 


0.000 


m/FTP viol 1 yr 


8,121 


0.030 


0.308 


5,794 


0.003 


0.062 


FTA/FTP viol 2 yr 


8,121 


0.057 


0.357 


5,794 


0.008 


0.117 


FTA/FTP viol 3 yr 


8,121 


0.100 


0.520 


5,794 


0.013 


0.129 


FTA/FTP viol ^ yr 


8,121 


0.088 


0.A76 


5,794 


0.015 


0.160 


FTA/FTP viol l-/i yrs,*,. 


8,121 


0.276 


1.076 


5,794 


0.038 


0.300 


Equipment viol 6 mo pr,. 


8,121 


0.017 


0.190 


5,794 


0.003 


0.063 




8,121 


0.210 


0.769 


5,794 


0.02?. 


0.179 


Equipment viol 2 yr 


8,121 


0.2^9 


0.832 


5,794 


0.024 


0.218 




8,121 


0.276 


0.864 


5,794 


0.026 


0.217 


Equipment viol ^ yr 


8,121 


0.177 


0.727 


5,794 


0.020 


0.172 


Equipment viol 1-^ yrs*. 


8,121 


0.912 


1.930 


' 5,794 


0.093 


0.446 


Misc moving viol 6 mo pr 


8,121 


0.011 


0 108 


5,794 


0.000 


0.013 
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APPENDIX A (Continued) 
Means ap'i Standard Deviations by Sex 



Sex 



Variable 


Male 


Fema Ic 


Number of 
subjects 


Mean ' 


Standard 
deviation 


Numbct' Oi 
subjects 


k lenn 


Stanc'ard 
deviation 


Mlsc moving viol 1 yr,... 


8.121 


0.007 


0.086 


5,796 


0.003 


0.056 


Misc moving viol 2 yr.... 


8.121 


0.010 


0>102 


5,796 


0.002 


0.062 


Mlsc moving viol 3 yr.... 


8.121 


0.008 


0.095 


5,796 ' 


0.001 


0.032 


Mlsc moving viol ^ yr.... 


8,121 


0.007 


0.091 


5,796 


0.002 


0.067 


Mlsc moving viol 1-6 yrs. 


8,121 


0.032 


0.195 


5.796 


0.J07 


0.09? 


Mlsc non-mov vlo*. 6 mo pr 


8,121 


0.035 


0.228 


5,796 


0.008 


O.lOi 


Mlsc non-mov viol 1 yr... 


8.121 


0.112 


0.635 


5,796 


0.017 


0.169 


Mlsc non-mov viol 2 yr... 


8,121 


0.1A9 


0.566 


5.796 


0.021 


0.18.1 


Mlsc non-mov viol 3 yr... 


S.12; 


0.201 


0.701 


5.796 


0.028 


0.205 


Mlsc non-mov viol 6 yr... 


8.12L 


0.141 


0.587 


5.796 


0.021 


0.166 


Mlsc non-mov viol 1-^ yrs 


8.121 


0.603 


1.666 


5,796 


0.087 


0.633 




8,121 


0.058 


0.273 


5. -796 


0.010 


0.10:> 




8.121 


0.6^9 


1.161 


5,796 


0.166 


0.650 




8.121 


0.8S5 


1.273 


5,796 


0.206 


0.516 




8.x?l 


0.961 


1.^06 


5,796 


0.267 


0.593 




H,121 


0.728 


1.206 


5.796 


0.215 


0.563 


Convictions 1-2 yrs..».». 


£,121 


1.^.86 


1.959 


5.796 


0.368 


0.733 






3.T73 


3.398 


5.796 


0.830 


1.282 




8,121 


1.689 


2.107 


5,796 


0.602 


0.886 


Accldencs 6 mo pr 


8,121 


0.005 


0.073 


'5,796 


0.003 


0.056 




'J. 121 


0.159 


0.607 


5,796 


0.096 


o.ne 




?i,121 


0.182 


0.633 


5,796 


0.09<. 


0.309 




l\12l 


0.172 


0.626 


5,796 


C 086 


0.300 




8,121 


0.127 


0.372 


5,796 


0.070 


0.275 




ft,l?l 


0.3^1 


0.606 


5.796 


0.190 


0.661 


.Occidents 1-6 yrs 


8,121 


O.eUQ 


0.853 


^,796 


0.365 


0.C17 


Accidents 3-^ yrs........ 


8,121 




0.577 


5,79^ 


0.155 


0.61^ 


Fatal/Injury acc 6 mo pr. 


0 , 12 I. 


,101 


0.027 


5,79^» 


0.000 


0.013 


Fatal/Injury acc 1 yr.... 


8,121 


0.030 


0.227 


5,796 


0.028 


0.168 


Fatal/Injury acc 2 yr.... 


8,121 


0.057 


0.236 


5,796 


0.026 


0.166 


Fatal/Injury acc 3 yr.... 


8,121 


0.056 


0.260 


5,796 


0.022 


0.165 


Fatal/Injury acc 6 yr.... 


8,121 


O.O-il 


0.207 


5,796 


0.023 


0.152 


Fatal/Injury acc 1-6 yrs. 


8,121 


0.206 


0.656 


5,796 


0.C08 


0.323 


Property acc 6 mo pr 


8,121 


0.005 


0.063 


5.796 


0.003 


0.05> 




8,121 


0.109 


0.337 


5,796 


0.C69 


^0.265 




8,)21 


0.125 


0.358 


5,796 


0.06? 


0.26'J 




8.121 


0.116 


0.368 


5,796 


0.06 


0.258 




8,121 


0.086 


0.301 


5,796 


0.06b 


0.226 




8,121 


0.636 


0.698 


5,796 


0.266 


0.315 


Single veh acc 6 mo pr... 


8,121 


0.000 


0.011 


5,796 


0.000 


0.013 




8,121 


0.013 


0.112 


5,796 


0.007 


0.085 




8,121 


0.016 


0.126 


5,796 


0.006 


0.06: 



ERIC 
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APPENDIX A (Continued) 
Means and Standard Deviations by Sex 

1 

I 



Sex 



Variable 


Male 


Female 








Number of 




Standard 


Number of 




Standard 






• 


subjects 


Ifean 


deviation 


subjects 


Mean 


deviation 


Single veh 


acc 


3 yr 


B, 


121 


0.014 


0.116 


5, 


794 


0.002 


0.047 


Single veh 


acc 




3, 


121 


0.010 


0.098 


5, 


794 


0-004 


0.064 


Single veh 


acc 


1-4 yrs..*. 


8, 


121 


0.052 


0.228 


5, 


794 


0.017 


0.133 


Drunk driv 


acc 


6 mo pr . . . 


8, 


121 


0.000 


0.000 


5, 


794 


0.000 


0.000 


Drunk driv 


acc 




8, 


121 


0.001 


0.031 


5, 


794 


0.000 


0.000 


Drunk driv 


acc 




8, 


121 


0.001 


0.029 


5, 


794 


0.000 


0.000 


Drunk driv 


acc 


3*yr 


8, 


.121 


0.001 


0.029 


5, 


794 


0.000 


0.000 


Drunk driv 


acc 




8 


,121 


0.001 


0,027 


5, 


794 


0.000 


0.019 


Drunk driv 


acc 


1-4 yrs 


8, 


,121 


0.003 


0.059 


5, 


794 


0.000 


0.019 


Part fault 


acc 


6 mo pr 


8, 


,121 


0.000 


0.019 


5, 


794 


0.000 


0.013 


P^rt fault 


acc 




8 


,121 _ 


0.030 


0.173 


5, 


794 


0.015 


0.122 


Part fault 


acc 


2 yr 


8 


,121 


0.032 


0.178 


5, 


,794 


0.011 


0.109 


Part fault 


acc 


3 vr 


8, 


,121 


0.031 


0.179 


5, 


794 


0.009 


0.096 


Part fault 


acc 




8, 


,121 


0.020 


0.142 


5, 


,794 


0.010 


0.099 


Part fault 


acc 


1-4 yrs 


8 


,121 


0.114 


0.342 


5, 


,794 


0.046 


0.220 


Accident cost 


5 mo pr 


8 


,121 


0.035 


0.657 


5, 


,794 


0.027 


1.201 


Accident cost 


1 yr 


8 


,121 


1.637 


6,064 


5, 


,794 


0.918 


4.339 


Accident cost 


2 yr 


8, 


,121 


1.823 


6.172 


5, 


,794 


0.882 


4.249 


Accident cost 


3 yr 


8 


,121 


1.806 


6.414 


5, 


,794 


0-737 


. 3.578 




8 


,121 


1.298 


5.424 


5 


.794 ^ 


0.695 


3.482 


Accident cost 


1-4 yrs 


8 


,121 


6.564 


12.280 


5, 


,794 


3.232 


8.092 


School data missing 


■ 8, 


,121 


0.291 


0.454 


5, 


,794 


0.310 


0.462 


Length. license gap 1 yr.. 


8 


,121 


0.608 


10.634 


5, 


,794 


0.146 


4.577 


Length license 


gap 2 yr.. 


8 


,121 


2.099 


20.311 


5 


,794 


2.648 


20.361 


Length license gap 3 yr.. 


8 


,121 


24.007 


74.920 


5 


,794 


21.394 


72.164 


Length license gap 4 yr.. 


8 


,121 


28.846 


94.151 


5 


,794 


20.830 


81.127 


Length license gap 1-4 yr 


8 


»120 


55.2f3 


161.764 


5 


,794 


44.878 


151.266 


Accident rate 


5 mo pr . . . . 


5 


,039 


2.976 


13.906 


4, 


,382 


2.667 


12.411 


Accident rate 


1 yr 


5 


,039 


31.754 


78.606 


4 


,382 


19 . 773 


61.586 


Accident rate 


2 yr 


5 


,039 


37.890 


87.600 


4 


,382 


19.867 


60.734 


Accident rate 


3 yr 


5 


,039 


36.841 


85.868' 


4 


,382 


18.660 


59.868 


Accident rate 




5 


,039 


30.120 


78.400 


4 


,382 


16.590 


55.675 


Accident rate 


1-4 yrs. . . . 


5 


,039 


130.859 


170.441 


4 


,382 


69.068 


123.551 


Convictions 


DT 6 mo pr. . . 


6 


,876 


0.187 


0.617 


5 


,206 


0.030 


0.192 


Convictions 


DT 6 mo sub . . 


6 


,876 


0.309 


0.658 


5 


,206 


0.075 


0.285 


Convictions 


DT 


1 yr 


6 


,876 


0.652 


1.062 


5 


,206 


0.160 


0.432 


Convictions 


DT 


2 yr 


6 


,834 


0.826 


1.251 


5 


,199 


0.205 


0.514 


Convictions 


DT 


3 yr 


6 


,446 


0.856 


1.300 


5 


,083 


0.234 


0.:i.'8 


ConvwCtions 


DT 




5 


pl35 


0.671 


1.097 


4 


,540 


0-209 


0.5«»4 


Convictions 


DT 


1-2 yrs... 


6 


,834 


1.476 


1.862 


5 


,199 


0.365 


0.716 


Convictions 


DT 


1-3 yrs.,* 


6 


,446 


2.317 


2.586 


5 


,083 


0,598 


1.012 


Convictions 


DT 


1-4 yrs . , . 


5 


,135 


2.941 


3.096 


4 


,540 


0.798 


1.252 



ERIC 
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APPENDIX A (Continued) 
Means and Standard Deviations by Sex 



Sex 



Variable 


Male 


Fenale 




NunUDer or 


Mean 


acanoaro 


Number or 




Standard 




subjects 




deviation 


subjects 


Mean 


deviation 




6,876 


0*037 


0*199 


5,206 


0.014 


0*124 


Accidents DT 6 tno sub**** 


6,876 


0*079 


0*281 


5,206 


0.047 


. 0*219 


Accidents DT 1 yr. 


6,876 


0*161 


0.408 


5.206 


0*093 


0.307 


Accidents DT 2 yr •****••* 


6,834 


0*180 


• 0.428 


5,199 


0*089 


0*305 


Accidents DT 3 vr . . 


6,446 


0.161 


0*413 


5,083 


0.084 


0*296 


Accidents DT 4 vr . . . 


5,135 


0*121 


0*359 


4,540 


0.067 


0*265 


Accidents DT 1-2 vra - . 


6,834 


0.341 


0.603 


5,199 


0.182 


0.437 


Ar^r^ldpnt!S DT l-*? vrs 


6,446 


0*499 


0*740 


5,083 


0*266 • 


0*539 


Ar*cfHpnf*Q TVT 1—4 vt*q 


5,135 


0*621 


0*838 


4,540 


0*333 


p. 607 




8,121 


0.376 


0*484 


5,794 


0.240 


0.427 


cin^lfk li^ renewal . 


8,121 


0.900 


0.300 


5,794 


0.558 


0.497 




1,437 


0.422 


0*494 


514 


0*376 


0.485 


H'l •** 


1,442 


0*424 


0*494 


515 


0.379 


0*486 




1,378" 


0*080 


0*271 


403 


0.070 


0.256 




1,399 


0.434 


0*496 


495 


0.473 


• 0.500 




1,444 


0.138 


0.346 


516 


0.035 


0.184 


Car 


1,444 


0*922 


0.269 


516 


0.981 


0.138 


Tvit/^Ir Kite 


1,444 


0.164 


0.370 


516 


0*105 


0.306 


Iro n H 


1,445 


0*529 


0*499 


516 


0.477 


0.500 




i,489 ' 


0*978 


0*1^5 


525 


0.987 


0.115 




1,424 


0.784 


0.411 


512 


0*809 


0.394 


Davlirfit *. .* . . 


1,442 


0*585 


0.493 


513 


0.690 


0.463 


Straight- level road **•••• 


1,415 


0*789 


0.408 


508 


0.862 


0.345 


Pedes trian •••••**•• • • 


1,191 


0*037 


0.189 


429 


0.035 


0.184 


Intersection* ••**••***••• 


1,191 


0.329 


0.470 


429 


0*403 


0*491 


Non-intersecti.on* •*•*•••• 


1,191 


0*391 


0*488 


429 


0.408 


0.492 


SinKlc vphiclp--*-' - 


1,191 


0*243 


0.429 


429 


0.154 


0.361 


Soeed zonp 36+- 


1,388 


0*352 


0.478 


498 


0.265 


0.442 


Vphiclp ^ 5 vpars ol-d - - - - 


1,433 


0.383 


0.436 


512 


0.465 


0.499 




1,442 


0*576 


" 0.494 


516 


0.469 


0.500 




1,489 


0.020 


0*138 


525 


0.010 


0*097 




1,442 


0.017 


0*128 


516 


0.004 


0*062 




1,489 


0*044 


0*204 


525 


0.029 


0*167 




1,273 


0*724 


0*447 


413 


0*608 


0.489 




1,251 


0*134 


0*340 


404 


0.062 


0*241 




1,442 


0*272 


0*445 


516 


0.180 


0.385 




1,442 


0*105 


0.307 


516 


0*128 


0*334 




1,442 


0*042 


0*201 


516 


0*046 


0*211 




1,442 


0*017 


0*128 


516 


0.004 


0*062 




1,442 


0.033 


0.178 


516 


0.023 


0*151 




1,442 


0.035 


0.185 


516 


0.037 


0.189 




1,442 


0*072 


0.259 


516 


0.050 


0*219 
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AP?E^fDIX 3 
CorreUcton Matrix for Hales 



ERIC 



Variable 





. 100 
• -13 
•21 
-16 






































Donofut coonty 








































'-16 


































>CArisI.tus courcv .... 


-r 
-n 


100 
































































Lo5 AneeU'S councv 


• CO 




-*v 


-2* 


; 100 










































100 


































2 


-2 


2 
































I 


I 






59 






























•4 




2 




:oc 


























;>insle orig license 


0 




I 


0 








too 




























c 


3 


2 
























Drive tesc score 


ml 










-17 






100 




























J 


4 


-1 


-I 






















« • 


•2 


-I 








































2 




4 


9 


7 


•4 


-8 


100 


















1 




-9 












-12 
































3 




0 


.<! 


3 


5 


-32 


















j 




-63 






-32 


































-3 


0 


-2 


0 


-z 


1 


3 


















Siren ioc3Cion 


-6 




9 




c 


0 


-2 




-3 


12 


.6 


4 


100 












j 
1 




.4 


- 










































-I 




3 


2 


3 


0 


-I 


9 


*y 


3 


3 


loo 












Year leic scw^o: 


•d 




3 


i 

:-:o 


7 


3 


-1 




5 


•9 


16 


10 


•9 














Transfer 








3 




-1 




1 -I 






















1 




-* 


i 


-3 




i 3 


2 




-3 


3 


•y 




ic 


9 


-52 


ICO 






i 




6 








1 

1 -5 

I 


































! ^ 

: 


.4 


5 


.? 


-1 




-fc 


10 


-:2 


** 


3 


Q 


-^l 


— I* 


L jO 




1 


College crjDScript, . . 






2 


-3 


i 


•» 


0 


3 


7 


-I* 


I 


▼ 


••6 


-11 


33 


— 


—43 




I 


QTAd^ point average. 


-3 




1 




1 


4. 


-2 




1 1 


-13 


;V 


4 


0 


-11 


^3 


-21 


-^2 


w7 


J I'^C 




I 








! 


































0 






^1 




C 


2 


I 


I 




-2 


.3 


7 


•4 


.7 


2 


1 0 












































0 






G 


u 




-I 


2 


a 


2 


!5 






,7 


31 


-20 


-2a 


33 


^3 




0 






3 










•9 




-12 




























0 


.5 


-I 


.ft 


4 




3 


1 » 


.^3 


19 




-30 


-51 


Non* !4p^u4f;e 10 


.9 




5 






-2 








-16 






















» 


-I 




2 


6 


IS 


2 




.7 


23 


-10 


-21 


29 


52 


Achieve=)enc ccst 


.3 




U 




-3 


7 








-16 






























0 


2 


6 


17 


• I 


3 


.7 


25 


-11 


.25 


36 


1 '•^ 


<2i»crepdncv 


-b 




1 


10 




•6 


































•6 


-2 


•2 


3 


0 


0 


-5 


.3 




2 


0 


0 


•3 


-2 


Achiever-ent index 






2 


.3 














12 
























-4 


-Z 


-3 




9 


-6 


0 


«2 


•d 


34 


«22 


-33 


36 


66 


Rur;«! school 


25 






40 
































-;9 


•4 


3 




3 


I 


.3 




-1 


-I 


-11 


I 


. 8 


-13 


-4 


(,uest response tlate 


0 




-2 


• I 


2 


-3 


-I 


•3,' 


-2 


7 




1 


3 


7 


-12 


n 


9 


-13 


-20 








































l>rxver training iaft-ty 


r 


) 1 


-7 




6 


.7 


-3 




-5 


-? 


.3 




-3 


0 


-6 


I 


6 


.9 


-12 


0 


i 


-i 


6 


-5 


n 


0 


^ 1 


-2 


.7 


4 


-9 


-2 


0 


0 


1 


I 


4 


C 




-9 








IC 


































-3 


! 


I 


0 


I 


I 


-6 


6 


10 




I 


22 


-6 


-15 


u 


10 


Driver ofj qu^liiv 




2 


































I 


3 


M 






4 




-3 


-6 


3 


-5 


0 


•2 


4 


•2 


-3 


6 


tl 




-I 


3 




1 






1 




























-4 


2 




I 


I 




-2 


I 


2 


2 


-1 


9 


7 


.7 


-10 








I 


































0 




I 


-2 




0 


3 


3 


• 4 


1 


-1 


-I 


-I 


0 


0 


1 


2 


-6 




-I 


I 




































-2 


I 


I 




2 


3 


I 


-3 


-I 


0 


2 


I 


-3 


4 


4 


-3 1 


-10 




7 








-13 
































5 




5 






I 


2 


0 


.7 


-I* 


0 


4 


-15 


9 


14 


-19 


-23 




5 




1 




-10 
































3 






-I 


2 


-I 


.5 


-It 


0 


4 


-12 


4 


11 


•12 


-15 




3 


2 


































I 


3 


-a 






•I 




3 


.5 


-1 


.3 


2 


-f 


4 


S 


-12 


-15 












-I 


























0 




2 








7 


0 


-6 


1 


-I 


• I 


.3 


1 


.) 


•9 


9 


13 


Vehicle nilc.iRC 


6 


2 


-I 


5 


-e 


6 




2 


3 


-3 


«4 


• 10 


• 1 


I 

1 


-7 


% 


5 


•4 1 


-11 



100 



NOTK: Oerir:jt points .ind lea?' 7^ rocs o^frrr.*, <» ^, 
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APPENDIX B (Continued) 
Correlation Matrix for Kales 



ERIC 



Variable 



Citizenship grade 

Absences 

Non^language IQ 

Achievement test 

IQ discrepancy 

Achievement index 

Rural school 

Quest response date 

Attitude 

Driver training safety... 

Driver education 

Driver ed quality 

Mileage work 

'Mileage other 

Annual mileage 

Total mileage 

Prior mileage 

Vehicle weight , 

Vehicle year , 

Vehicle mileage , 



100 

29 
37 
0 
69 

0 

-15 
19 
.9 

•6 

11 
11 
22 
12 
11 
10 
12 



10? 






-22 


100 




-2S 


69 


100 


0 


29 






a 


26 


«1 


•4 


.6 


15 


-14 


-16 




-15 


-17 




6 


9 


-10 


7 


T 




10 


16 


t 


-2 


-5 


4 


5 


2 


7 


1 


.2 


1» 


-12 


-15 


U 


-1 




12 


-t 


-15 


•9 


7 


11 


9 


.6 





Variable 



loo 



100 



100 
2 
1 
0 

1 

•4 

2 



100 

[0 



100 
65 
23 
11 
-1 
6 
29 



100 
96 
16 
I 
9 
32 



100 
27 
1* 
0 
62 



100 
7 
0 
21 



100 
-18 ^ 

9 



'loo 

-3 



100 



NOTE: Decimal points and lead zeroes omitted, e.g., 5 • .OS, 15 « .15. 
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APPENDIX B (Continued) 
Correlation Matrix for Males 



Variable 



£qulpped seat belts. . 

Wear seat belts 

Married 

Divorced/separated. . . 
Number of children. . . 
Number of brothers... 
Kumber of older slbs. 

Parents narrledT. 

Student 

Housewife 

Grade completed 

Occupational goal 

Social mobility , 

t'neirployed , 

Social activities 

Academic activities... 

Student activities 

Intramural activities 

Varsity letters 

Non'varslty letters... 

Drinking 

Number of cigarettes.. 
Number of Jobs ........ 

Year own car 

Hours driving 

Percent motorcycle ... 
Armed forces service.. 

Response bias 

Driver train not offer... 
Drlv train taken w off.. 

Parents occupation 

Sign violation 1-A yrs.. 

Lane viol 1-4 yrs 

Following viol 1-A yrs.. 
Passing violation 1-^ yrs 
Right-of-way viol 1-4 yrs 

Turning viol 1-4 yrs 

Speed violation 1-A yrs.. 
Drunk drlv viol 1*A yrs.. 
Reckless dr viol 1<'4 yrs. 



0 
-2 

13 
0 
-1 

*t 

0 

1 j 

9 I 
8 

0 I 

z I 

2 I 
-2 j 

2 I 

^ I 
3 

-2 I 

*' i 
*13 I 

-> 

-1 

-9 

3 

-1 I 
-7 

2 
.1 

2 



Variable 



0 
-3 
0 
9 
3 
-6 
-1 
-9 
2 
2 

-1 

•2 
3 
h 
3 
2 

1 
U 

7 

i 

8 

7 
10 

6 

5 
~3 
-9 
•9 

-1 

-1 I 



0 
.9 
.9 

-1 
0 
2 
0 
3 
4 
2 
• 1 
1 
3 
2 
-3 
2 
3 
2 
-7 
I? 
-13 
3 
3 
2 
2 
•3 
-3 
-1 
-1 
9 



-10 

1 


-8 

0 


9 


3 




0 


_ ^ 
- * 


3 


0 


B 


.7 


1* 


-9 


0 


-4 


1 


•7 


2 


-1 


3 




3 


-4 


1 


3 


1 


-17 


0 


-12 




3 


0 


-4 


0 


16 


10 


le 


-2 


9 


-1 


11 


2 


-1 


0 


IC 


-1 


17 


-1 


2 


-2 


3 


-1 


• 4 


-2 



2 
7 
•A 

3 
16 
3 

1 
2 
0 
7 

3 I 
1 
I 
I 

3 I 
2 I 
I 
3 
3 
-2 
I 
0 
4 
-I 
1 
2 
-I 
0 
2 
2 
-3 
.1 
1 
I 

-3 
-1 
-1 
-I 

1 



9 
2 
-1 
1 
-2 
7 
.3 
1 
3 
0 
6 
3 
-2 
3 
3 
3 
4 
6 
9 
3 
2 
•2 
-1 
0 
1 
1 
-1 
-9 
2 

e 

6 
-4 j 
-1 

0 

1 

-3 
-2 
>1 
-2 
-2 



-13 



-10 
-6 



fc 
9 
1 
5 

-13 

2 
0 
2 
-2 
1 
3 

-e 

2 
2 



7 

6 i 1 j 
11 I -19 
.3 1 -1 I 



-11 
-17 

12 
10 
I* 
0 
19 
\^ 

•4 
• 1 

<» 

5 

3 I 
1 

0 I 

1 

7 
-5 
•3 

2 

5 

9 

9 

0 

t 
1* 

-9 

4 
1 
1 

2 



.9 

-n 

-7 
-1 

11 

\ I 
12 
• 1* 
I 
4 
•4 
0 
-2 
.« 
.7 
• S 
.6 
«2 
9 
-1 
4 

.14 

.9 

4 
.7 I 
22 
1* 

7 
10 
-2 

I 
19 

0 

2 



-2 

- 0 
2 
>1 
0 I 
6 
3 
.2 
0 I 
0 
-3 
5 
2 
1 

• 1 j 

0 I 
0 I 

1 

.3 I 
0 
0 
3 



-2 

-2 
6 

1 

3 
4 

-49 
-9 

0 
-10 

.4 

4 
-2 
.2 
-3 
.3 



t 
-7 
-1 

0 
5 
10 
-L 



-23 
-13 
-26 
-21 
-16 



26 
-3 
-ft 

10 
12 
10 
4 
10 



-20 
-13 



2 
-3 
-17 

1 
17 
20 
-10 
-8 
-2 
-2 
-4 
-7 
12 
-7 
10 



• 9 
•ft 

20 
9 
24 
17 
1« 
•7 
-20 
0 

-47 
-24 
6 

6 

-12 
■13 
-12 
-7 
-9 
.9 
1 
19 
13 
• ft 
8 
-2 
2 
13 
-1 
-19 
-19 
9 
ft 
0 

3 I 
2 
9 
11 



12 
6 
-24 
•9 
-24 
-19 
• 16 
9 
33 
0 
93 
J6 
-4 
.7 

17 

1^ 

3 
10 
9 
«) 
-21 
-17 
XI 
-I 
0 

-13 
21 
.7 
13 
20 
-8 
-7 

0 
-2 

9 
-6 
11 



13 

12 
-29 
-9 
.94 
-17 
-16 
U 
*9 

0 
62 
43 

1 
12 
16 
40 
23 
10 
21 
21 
4 

-32 
->6 
18 
-17 

0 

-22 
-24 
0 

21 

26 
-17 
-10 

-9 

-9 

-9 
■ 12 

'it 
-8 

'10 



-3 

3 

0 

-s 

-1 

0 
»2 

• 2 
•4 
•7 

• 2 
.4 



NOTE: Deci-^aJ points A'ld l«\^d 
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APPENDIX B (Continued) 
Correction Hutrlx for Males 
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Achieve 
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Achieve 


Rural 9 
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3 

<y 
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Driver 
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»4 


il 
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n 

X 
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Annual i 


Ci 

0 
H 


f! 
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Vehicle 


Vehicle 


Vehicle 


Equipped seat belts 






• 13 


9 


13 


•2 


7 


•2 


• 7 


•9 


• 2 
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6 




•2 
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•6 


27 


0 


Wear seat belts 






• 12 
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11 


-1 


ft 


-1 


.9 


• 11 


•9 




• 3 
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• 4 


-1 


• 2 


• 3 


•1 


Married '. 






2? 


•13 
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• l« 


13 


!♦ 
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1 




•2 
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.7 




1' 


13 
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NOT£: Decimal points 


and 


lead 


zeroes omitted, 


e.g. 


. 5 - 


.05, 


15 - 


.15. 
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Equipped seat belts 
Wear seat belts 
Married 

Divorced/separated 

Number of children 

Number of brothers 

Number of older slbs 
Parents married 

Student 

Housewife 

Grade, completed 

Occi>patlonal goal 

Social rvobliitv 

Unemployed 

Soda! activities 

Acadcrlc activities 

Student activities 

Intramural activities 

Varsity letters 

Non-varsity letters 

Drinking 

Number of cigarettes.... 
Number of jobs 
Year own car 
Houra driving 
Percent rr.otorcycle 
Armed forces service 
Response bias 
Driver train not offer.. 
Driv tram t.iken w off.. 
Parents occupation 
Sign violation 1-6 vrs.. 
Lane viol 1-4 yrs 
Following viol I'U yrs... 
Passing V. .latlon 1-6 yrs 
Right-of-way viol 1-6 yrs 
Turning viol 1-6 yrs 
Speed violation 1-6 yrs.. 
Drunk driv viol 1-6 yrs.. 
Reckless dr viol 1-6 yrs. 



ERIC 



NOTE: Docimal points and lead zeroes omitted, e.g.. • .05, IS • .IS 
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ERIC 



V«rUble 



APPENDIX B (Continued) 
CorreUtlofi Hatrlx for Hale» 



Drinking 

Number of cigarettes.. 

Number of job* 

Year own r^r 

Hours driving 

Percent motorcycle.... 
Armed forces service.., 

Response bUs , 

Driver train not offer... 
Drlv train taken w off. . 

Parents occupation 

Sign violation 1-6 yrt.. 

Lane viol 1-4 yrs 

Following viol 1-4 yrs... 
Passing violation 1-4 yrs 
Right-of-way viol 1-4 yrs 

Turning viol 1-4 yrs 

Speed violation 1-4 yra.. 
Drunk drlv viol 1-4 yrs.. 
Reckless dr viol 1-4 yrs. 



Variable 



10 



100 



-1 



100 



10 



100 
7 
•9 
•2 

0 

•1 

•9 
.7 
•I 

• I 



100 



100 
9 
7 

12 

0 
2 



100 
4 

10 
2 
9 



100 
19 
1 
3 



100 
13 



100 



100 



NOTE: Decimal points and lead zeroes omitted, e.g., 5 • .05, 15 • .15. 
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APPESDIX B (Continued) 
Correlation Matrix for Kile« 
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1 


•I 
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•9 
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Hit and run viol 1*4 yrs 
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•2 


-I 
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•3 
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•3 
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3 


• 4 


•1 


•2 
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.ERIC. 



NOTF.: Oeciral points and lead reroes orolttctf, #».g. 



.05. It. • .15. 
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APPENDIX B (Continued) 
Correlation K^trlx for Mjles 



Variable 



var laoie 


m 

u 

Ck 

m 

C 
V 
H 

%J 


m 


tr 
m 

AC 

c 
1 

c 


Achievement test 


u 

M 

c 


& 
c 

4J 

c 
> 
£ 

< 


o 
o 

u 
u 

3 

oc 


I 


w 
4J 


>«, 
%j 

V 

»t 
w> 

«C 
c 

c 
> 


c 
o 

w4 

4i 

<5 

3 
«i 

u 

a 


*! 
3 
C 

<•* 


o 
) 

% 

*c 

s: 


tj 
o 

«( 

«« 
J5l 
Si 


1 

T 
< 


i> 
<w 
f» 

o 


t» 
»s 

c 
o 

w 
&. 


it 

Q( 
> 


> 
u 


1 
1 


Driv w suKn uini ^wL ttr« 






-7 


-;'> 


I 


• 10 


• 2 


2 


7 


mZ 


•2 


• 2 


9 




2 


4 






-4 




Kit And run viol l-^ yrs 






•5 


.9 


ml 


.7 


.J 




3 




I 




0 


.2 


.2 








• I 


•2 


m/FTP viol 1-6 yrs 






• 12 


•19 


0 


•21 






J, 




•7 


• 4 














• 1 




Equipment viol 1-6 yrs.. 






• 10 


•21 


I 


•2f> 






I, 


J 


-9 


•4 


^ 




, 








•12 




Hlsc tnovin^ vlnl 1>6 yrs 


•H 




-2 


•• 


0 


■6 


•2 


I 


2 




•9 


2 


J 




2 


2 




1 


•4 




nwn nKiv vioi I*** yr' 


v|9 




•19 




•I 


•24 


•2 




19 


4 


•9 


•1 


4 


5 






7 


4 


•19 




Convictions t> no% prior. 


•I* 




-1 


•' 


0 


• 10 










0 


.2 


2 












.9 




(onvlctlonf I yr 






• U 


-l» 


.4 


•29 






14 




•9 
















.9 










• 12 


-17 


2 


•2* 




























J2 
















j4 




•9 


• I 












3 


.9 








-9 


-I* 


9 






J 


jj 




































•2* 








ft 


• I 








10 








•9 


Conviction! 6 vr.. 






• 1 


-W 


0 


-16 




ft 


17 




• I 
















• I 










-16 


-22 




•92 




























li 








-I 




J, 


17 


10 


.9 
















•6 


Convictions 1-6 yr$...... 


.44 




• 10 


•23 


0 


•94 






29 


10 












20 






•6 


16 










-I? 


; 


•26 




« 
































-U 




.5 




20 


7 


• I 


.2 








It 






•4 


14 


Accidents 6 nos prior.... 


•4 




•) 


•3 


0 


-9 


« I 


J 


4 


2 


•2 




2 




2 








0 










.9 


•4 




•ll 




4 




































-1 


.J 




ft 




•2 






3 




ft 






J 






.9 




.9 


•5 


0 


• Q 


.J 




2 




2 


•I 
























0 


0 


2 


-9 






4 




















2 










•I 


•2 


-I 


• I 


.J 


I 


3 


4 


.9 


2 


3 












J 




Accidents 1-2 vr« 






• 6 














































•I 


-I* 






5 


J 










ft 












Accidents l-i. vrs 












•U 




































-5 


•6 


0 






7 


ft 


• I 






, 








3 


3 


Q 


Accidents 3»6 yrs 






• I 


•1 


0 


.9 


.J 




5 




•2 






3 




ft 




3 


} 




Pat4l/in)ury acc 1 yr.... 


•V 




•4 


•9 


-I 


•1 


.2 


, 




4 


-2 


2 


3 


3 










2 




Fiital/lnjory acc 1-6 yrs. 


•I* 




•6 


•A 


0 


-U 


.J 


9 




5 


•9 




3 


5 


ft 


ft 






0 




Property acc I yr 


•9 




• 3 


•) 




.7 








' 


•1 






^ 










0 




Property acc 1*6 yrs 


• 10 




^2 


•2 




^1 




















; 






9 




iiinKle veh acc 1 yr 


.7 




•3 


•2 




•9 










I 
















•I 




t^ingle veh acc 1-6 yrs... 


•$ 




•5 


•6 




-4 










•1 
















-I 




Drunk driv acc 1-6 yrs... 


•2 




• 2 


•) 




• 2 










• I 
















-9 




Part fault acc 1 yr 


•7 




.4 


•9 


*2 


•1 










•2 
















9 




Part fault acc 1-6 yrs. . . 


•12 




•6 


•6 




•10 










0 
















8 




Accident cost 1 yr 


•9 




•3 


• 9 




.9 










• 1 
















: 




Accidi^nt cost 1*6 yrs.... 


-l5 




-6 


•7 


0 


•ll 










•2 
















; 




School data nisslnR 


0 




0 


0 


0 


0 












• I 














0 




Length license gap 1-6 yr 


•l> 




•1 


•9 


•9 


•16 










.4 
















•9 




Accident rate 1-6 yrs.... 


-I* 




-7 


•6 


0 


•12 










•I 
















2 




Convictions DT 1 yr 


•Z9 


24 


-12 


-17 


0 


•26 






19 




• % 








ll 


19 






-4 


12 




•ll 




-2 


•2 


I 


•ll 










•2 
















C 






*ll 




-14 


-17 


9 


• ll 




0 


0 


0 


0 






0 


0 


0 






0 


Q 1 


Single 11c renewal 




• l' 


u 


19 


-I 


16 

1 






•4 


0 


6 






6 


• 2 


-19 


•9 




9 





,ERIC. 



NOTE: DecltMl points and lead reroes omitted, e.g., 5 • .05, \*> • .15, 



-215- 



APPEHOIX B (Continued) 
CorreUdon Katrtx for Halo 
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APrLNDIX B /Continued) 
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APPF.ND1X B (Continued) 
Correlation ftitrlK for Mtt 
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9 


11 


9 


1* 


21 


1* 


10 


24 


29 


19 




70 


74 




2 


loo 




y 


a 




1* 


6 


12 


4 


1' 


JO 


22 


li 


29 


2f 


29 




92 


94 




47 


74 




ft 


5 


4 


A 


9 


4 




4 


1 


1^ 




% 


16 


22 




4 


9 


7e 


67 


4 


Fatal/injury acc 1 yr.... 




> 






5 


4 


9 


l» 


6 






12 


11 


6 




96 


1 


^2 


0 


96 


Fatal/lnlury «cc 1*4 yrs. 








11 


6 


11 




15 


16 


1* 






21 


17 




91 


90 


31 


27 


49 


Property acc 1 yr 


in 








2 






I* 


B 


f 




14 


14 


10 




19 


9 




1 


96 


Property acc 1*4 yrs 










9 


7 




n 


14 


1« 




11 


21 


20 




49 


46 




♦0 


62 


Single veh acc 1 vr 








4 


9 


<. 




9 


4 


2 




1 


6 


3 




2* 


9 




0 


21 


SlnRU veh .icc 1-^. vr$... 










4 


7 




10 


10 






19 


19 


9 




17 


17 




14 


29 


Drunk driv acc \-t» yrs... 








} 


0 


5 




9 


9 


3 






9 


2 




4 


k 




9 


4 










9 


3 


7 




15 


6 


3 




19 


11 


6 




49 


1 




1 


91 


P^rt fault arc 1-4 yrs... 








9 


4 


10 




1* 


19 


12 




l» 


20 


15 




27 


29 




20 


95 


Accident cost 1 vr 








6 


4 


1 




1* 


6 


7 




19 


12 


7 




66 


9 




1 


41 


Accident cost 1-4 yrs.... 








11 


6 


11 




15 


17 


15 




20 


29 


!• 




97 


96 




92 


92 










6 


1 


7 






6 


9 




1 


S 


9 




2 


0 




2 


1 


Length license ^Ap 1-4 yr 






10 


2 


0 


10 




7 


1 


•7 




9 


.2 


.6 




1 


-9 




-7 


-9 


Accident rate 1-4 yrs.... 








15 


9 


10 




1« 


19 


21 




29 


26 


24 




90 


99 




4| 


71 




16 




;9 


44 


11 


97 


11 


72 


46 


9* 




72 


44 


9^ 




I* 


9 




9 


17 










10 


9 


1 




1* 


11 


19 




17 


16 


1* 




66 


21 


10 


4 


64 








12 


10 


9 


12 




t 


f 


6 




11 




2 




9 


1 


0 


-9 


9 


Single lie renewal 


•2 




• 10 


-19 


0 


*12 




•1* 

1 


• 13 


.1^ 




-It 


.,: 


•10 




•t 


-9 


-1 


•2 





ERIC 

uxxmvmmmm NOT£: Decimal points and lead zt»roes orJrte^, e>^.» 5 •* .0^. 1) «» 
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AFfEKDlX ft (Centlnutd) 
Corr«Utlon HAtrSx for HiWt 



ERIC 



V«rUblt 



Accidents yrc 

Accldtncs 3'4 yrt 

f«ui/injury «ec 1 yr. 
r«t«l/iitjury acc l*4i yrt. 
Prop«rty acc I yr...^. 
property "Jc'c'l-A yr$.. 
Single veh ecc 1 yr... 
2>{nxle veh acc 1-4 yrs... 
Drunk drlv acc 1*& yrs.. 

Pa/t fault acc 1 yr 

Pare fault acc 1-4 yrs.. 
Accid^fiC cost 1 yr...... 

Accident cost 1-4 yrs... 

School data nissing 

Length license gap 1-4 yr 
Accident rate 1-4 yrs. 
Convictions DT 1 yr... 

Accidents DT 1 yr 

Quest data aitsing. ... 
Single lie renewal.... 



105 
• I 

4»3 

9' 
t3 
•1 
23 
4 
0 
33 

4t 

7 

-11 

75 
T 

•I 

•2 



100 
10 
0 

-1 

51 

2* 

7 
T# 
*0 
«9 
44 

1 

2 
2) 
10 
36 

3 
•4 



Variable 



100 
f2 
1 
i 
1 
2 
5 
22 
li 
1 
& 
44 
12 
55 
2 
•5 



100 
I 
4 

0 

I 

6 
II 
27 

2 
•« 
64 

12 
44 

•2 
•3 



luo 

52 

12 

4* 

2* 

4f 

2* 
1 
0 

I* 
* 

ll 
1 

•3 



100 

12 
2^ 
45 
2* 
4^ 
I 

*l 

27 
» 

1* 
I 

•2 



140 



IOC 
»3 
66 
39 
1 
2 

P 
10 
26 
3 
•3 



no 

>"» 
*7 
1 

*1 
ll 
21 

3 

<^3 



5f 
1 
I 

31 
11 

44 

3 
•9 



100 
2 
•5 
»7 

14 

)6 
2 
•6 



:oo 



ICO 
•2 
5 
1 
21 
0 



10? 
51 



100 
20 
2 
•13 



100 

y 

.5 



1^0 
-3 



100 
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APPENDIX C 
CorreUdon Hacrlx for Females 



Variable 



Fresno county 

Sonona county 

Sacr4siento county.... 

Stanislaus county.... 

Los Angeles county... 

Height 

Weight 

Single orig license.. 

Drive test score 

«ge - licensed 

Length instr perrait.. 

Traffic density 

Birth location 

Home status 

Year left school 

Transfer 

Dropout , 

College transcript 

Grade point average 

CPA trend 

Citizenship grade 

Absences 

Non-language IQ 

Achievement tesc...... 

IQ discrepancy 

Achlevear^nt Index 

Rural School , 

Quest response date 

Attitude 

Driver training safety. 

Driver education 

Driver od •uallcy 

Mileage vrcrk 

Mileage other 

Annual mileage 

Total mileage 

Prior tnllcagc 

Vehicle weight 

Vehicle year. 

Vehicle mileage 



Variable 



lOQ 
-15 
-27 

-10 

-3ft 
-I 

I 
-t 

•a 

I 

-13 



109 
-19 
-II 

-25 



-31 



100 
-20 

0 
3 

0 
2 
5 

7 

0 
-2 

0 

4 

I 
0 

u 
-I 

-5 

•a 
-I 
. > 

•6 
2 
-2 

2 

.4 

0 
2 
I 



ERLC 



NOTE: 



>« 
c 

3 

o 

u 

« 

3 
K 

C 
K 
tJ 

to 


>« 
kj 
c 

3 
0 

N 

» 

ae 
c 
< 

o 


Cr 


cc 
c 


C 
9 
W 

o£ 

u 

o 

OC 


Drive tevc score 


Age licensed 


4J 

8 
u 
« 
a 

b 
U 

c 
c 


Traffic density 


Birth location 


« 

kj 
K 

tl 

c 
z 


O 
O 

u 

v: 
u 

t« 
iC 
C 
>- 


«• 

c 
« 


3 
0 

a 
o 

o 


k. 

w 

M 

m 

OC 

«f 

o 
o 


8« 
OC 

l« 

> 
u 

O 


•5 
O 

< 


lUS 


































-26 


IOC 
































-2 


0 


100 






























2 


! 


46 


IOC 




























-5 




5 


•1 


ion 


























* 


-3 


-11 


-3 


3 


























'I 


-1 


^« 


4 




t -4 


IOC 






















0 


c 


C 


-1 


11 


I 


-2^ 








i 


















-2 


-5 


4 


-5 




3 


'-30 


















•4 




-2 


2 


.2 


. -3 


II 




9 


















2 


4 


0 


4 


-11 


-2 


n 


-10 


4 


7 


100 














•2 


8 


9 


-I 


19 


3 


-2 


1 


9 


•6 


-12 


LCC 












0 


-2 


-2 


-L 


f» 


•2 


• 2 




-3 


7 


7 


-ftS 


100 










3 


-7 


,1 


2 


-2t 


•4 






•§ 


3 


9 


-ft I 




100 








-I 


7 


3 


-6 


il 


5 


-13 


8 


9 


•7 


-I- 


*l 


-33 


-32 


LOO 






c 


I 


6 


-7 


0 


8 


-12 




3 


•4 




J » 


-;3 


-33 


*I 


ICO 




♦ 


•4 


2 


-I 


4 


•I 


C 




•4 


• 4 


»z 


6 


-1 


-7 


3 


2 


100 


0 


w 


3 


-3 




6 




»5 


t 


•I 


.8 


21 


-12 


-22 


31 


''I 


7 




4 


.5 






-5 


4 


-:l 


$ 


6 


II 


-2 ft 


II 


29 


-28 


•*7 


*ft 


5 


3 


3 


.2 




4 


-IC 


» 


ft 


2 


.5 


10 


• 4 


-12 


23 


*8 


-2 


a 




7 


-3 




5 


-11 




2 


2 


.7 


13 


.5 


-Ift 


30 


f7 


•2 




-3 


-I 


0 




2 


0 






3 


U 


-2 


0 


i 


-5 


-3 


•3 


0 


-3 


I 


-6 




5 


.» 


12 


•4 


.5 


.8 


26 


-11 


-«7 


30 


••3 


4 




•33 


-I 


2 




5 


T 


.4 


.^4 


-I 


0 




3 


6 


-13 


-3 


2 


T 

f 


3 


-I 


0 


** 


-1 


3 


.5 


ft 


I 


•3 




I 


ft 


-5 


-13 


• 4 


* 1 


7 


—9 






-b 


-3 


mk 


4 


-2 


• 2 


-2 


-I 


I 


.3 


-4 


2 


0 


•7 


• 4 


-3 




-3 


• 4 


i 


•9 


-3 


I 


3 


-2 


0 


3 


6 


-2 


I 


e 


3 


-2 




I 


-2 


4 




-I 


-1 


1* 


•ft 


-10 


8 


6 


t 


I 




n 


2 




-I 


• 4 


3 


-^ 


• 4 


> 




•4 


-3 


6 


12 


-2 




8 


I 


2 




0 


•2 


I 


7 


-i 


I 


I 


I 


-5 


ft 


I 


0 


I 


• 2 


I 


T 




-I 


• 4 


3 


-! 






.-I 


2 


I 


0 


-6 


0 


-2 


4 


2 


5 




•I 


•3 




4 




3 


-2 




-2 


I 


•ft 


I 


I 


-6 


3 


7 




•I 


4 


-5 


-6 


I 


6 


-5 


7 


-I 


.8 


-Ift 


-I 


7 


•7 


t 


5 




5 


-3 


• 4 


•ft 


-I 




-4 


3 


2 


•9 


-9 


-3 


? 


• 4 


-3 
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•I 


4 


•4 


•4 


0 


2 


-9 


2 


II 


•6 


•7 


n 


I 


• 4 


-I 


-7 




-3 


-8 


4 


•4 


-3 


.5 


0 


•2 


•5 


2 


I 


2 


I 


•4 


fi 
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0 


3 


-5 


• 4 

1 


■'L 


4 


2 


I 


-3 


0 

1 


•7 


0 


on! c ted. 


e.g.. 






IS - 


IS 



















-220- 

APPENDIX C (Conclnued) 
CorreUcLon Matrlj< for FesAles 





Variable 






















X 










































« 
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«5 
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>j 

c 




VI 






















Variable 






cr 
















c 

c 


u 




















ac 








u 
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c 




«t 


if 
c£ 
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'J 
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c 
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a. 






U 
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u 
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0 






!9 
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c 
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o 
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c 
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tf 
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« 
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V 
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m 
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3 


u 
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> 
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9 


c 


tz 
u 
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u 


< 


c 
o 


X 

u 
< 




< 


u 

3 
OC 


b 

O' 


4> 
< 
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< 


0 
<- 


u 


> 


> 


> 






























i 
























































Nofi'-lani^uage IQ 


2i 








































Achievement test 


3V 


•2? 




loo 


































IQ dlscrep;incy 










ico 
































Achievement Index 












ton 












































loo 




























Quest response date 








*10 


0 






lOD 












































100 
























Driver training safety... 








\ 










3 


loo 






























I 


I 


3 


.! 




0 




100 


























10 


I* 










•6 


2« 


0 


100 




































•3 






4 


100 
































• 1 


0 






1 


13 


SCO 
































-3 






9 


77 


67 


100 














-I* 










•13 






0 






0 


28 


29 


♦ 1 


100 
























10 




1 






0 


9 


15 


17 


27 










Vehicle weight 




















«1 




•1 


«6 


.4 


•S 


•3 


2 


100 












0 






0 






0 






1 


0 


7 


f 


4 


4 


•19 


100 




Vehicle mileage 






•I 


•1 




•5 




0 


0 




0 


1 


21 


27 


37 




22 


•1 


-1 


100 



NOTE: Decimal points and lead zeroes omitted, e.g.» S • .OS, IS • .IS. 
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APPENDIX C (Continued) 
Correlation Matrix for Fenales 



Variable 



Variable 



Equipped seat belts... 

Wear seat belts 

Married 

Divorced/separate J. . . . 

Nuosber of children 

Number of brothers. . . . 
Nusber of older sibs.. 

Parents narrled 

Student 

Kousewife 

Grade completed 

Occupational goal , 

Social swbllity 

"^^^T'- Unerployed 

•v^oclal activities 

Academic activities. . . , 

Student activities 

y^A Ctif^ Intramural activities.. 

^ wi-* • Varsity letters 

' -52^** — Kon- varsity letters 

* '*tt Drinking.' 



-J 



NuwHer of cigarettes.... 

Number of jobs 

Year own car 

Hours driving 

Percent motorcycle 

Armed forces service.... 

Response bias 

Driver^train not offer., 
briv train taken w of f . . 

Parents occupation 

•wSign violation 1*A yrs.. 
Lane vtol l^Cyrs 



Following viol 1»A yrs. 
Passing violation 1*A yrf 
Right*of-va^viol l^A yrs 

Turning viol 1-A yrs 

Speed violation 1-4 yra. 
Drunk driv viol 1»A yrs. 
Recklett^dr viol yrs 



Freano cuur.cy 


Sonoma councy 


>s 

C 
3 
C 

c 
c 

% 

« 

o 
a 

vi 


?s 

C 
3 
O 

u 
•s 

3 
K 

C 
19 

u 

V) 


P\ 

3 
O 

•9 
« 

OC 

< 

■0 

o 


BC 


Weight 


Single orlg license 


Drive cest score 


Age licensed 


Length Instr permit 


Traffic density 


Birth location 


n 

« 

« 

C 

O 


Year left school 


Transfer 


Dropout 


College transcript 


Grade point average 


CPA trend 


3 




3 


2 








2 


0 


.7 


3 




.3 




6 


0 






6 


3 


,3 




I 




7 


9 


I. 




• 

9 


0 


k 




2 




4 


•I 


•6 


9 


19 


0 


7 




0 


10 


-13 


•7 


•2 


• 16 


I 


I'' 


-10 


•16 


7 




•16 


9 


16 


-34 


-29 


2 


.J 




2 


0 


•2 


-I 


0 




•I 




•2 


•2 


3 




•7 


4 


9 


•I* 


•I* 


-I 


3 




0 


7 


«10 


• 7 


0 


•42 


0 


19 


-I* 


• 11 


6 


12 


•30 


12 


33 


•39 


•26 


•2 






•2 


7 


•9 


•6 


2 


^7 




13 


* 


•11 






-12 


6 


10 


-19 


-10 


1 


6 




•5 




-6 


w4 


3 


•6 


1 
& 


7 


- ^7 




•3 




-U 


2 


10 


•13 


-13 


4 


• X 




I 


1 


«2 


•I 


.3 


7 


1 


•6 


10 


•2 


•3 


•49 


7 


1 

-4 


•6 


8 


10 


4 


.2 




•I 


^3 


6 


6 


•3 


9 




• 10 


t n 




•6 




9 


ft6 


• 10 


34 


43 


-9 


3 




•I 




•1 






• 18 


0 


19 


.9 








• i 1 


7 


9 1 


-2" 


•« 7 


0 


2 




9 




—4 


10 


•3 


29 


5 


.3 


l2 


•* 


.7 


• 12 






••*l 


51 


5* 


0 


.3 








2 




•9 


11 


6 


•9 


1 




«2 


.6 


^3 




• 19 


^a 


*9 




U 




•3 








9 


0 


2 




•1 


• 17 


•8 




.2 


.2 


2 


.2 


2 




'-I 




3 


0 


0 


*2 




I 


•2 


2 




2 


3 




•2 




1 


,3 


• r 


Q 


I 




Q 


»3 


2 


Q 


• 2 


7 


1 


-10 


2 


2 


•4 




9 


• 2 


• 10 


16 


J3 




I 




7 


s 


.7 
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9 


2 


•5 




• 9 


•3 




9 


•3 


• 10 


1^ 


41 
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Q 


*l 








-5 


4 


0 


7 


5 
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9 


• 2 


•9 




11 


,3 


•12 


^8 


29 




I 




• 11 




6 


3 


9 


2 


2 


•2 


ml 


2 


•1 


0 


•X 


4 


•1 




3 


Q 


0 




Q 


Q 


Q 


Q 


0 


0 


0 


0 


0 




Q 


0 


Q 


Q 


g 


Q 


0 


0 
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Q 


Q 


Q 




0 


0 


0 


0 


0 


0 


0 


0 
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0 


0 


Q 


Q 


0 


.9 


• 


3 


•3 


0 


7 


I 


2 


-I 


•2 


2 


1 


I 










9 




.J 


.3 








0 


2 


k 


.9 


V4 


I 


.7 


2 
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•12 


9 


'» 


•19 


•29 


•3 


•2 






•? 


4 


1 


0 


6 


•9 


0 


• 1 


4 


2 






2 




•5 
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2 
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5 
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Q 


-l 


•4 


•i 


22 


•2 


•2 
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3 


6 


1 
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•6 
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•I 


•2 


I 
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Q 


Q 


/> 

w 
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0 


0 


0 


0 


0 
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0 


0 


0 
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3 
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4 
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6 


•1 


-u 
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9 


13 
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2 
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• 1 
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•6 


0 
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I* 
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1 


3 
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4 


•2 
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0 




0 


6 


I 
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la 


9 


-9 
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f 


22 
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0 




20 


19 


•I 


•2 






•4 


19 


2 


2 


0 




I 


•4 


IS 
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•3 




0 


•9 


0 
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•4 


7 


0 


0 
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1 


•I 


7 


0 
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•1 


•6 
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1 
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-I 
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0 


0 


7 
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1 


•4 


0 


0 






S 
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2 


2 
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3 


•2 


•1 
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0 


•3 
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•2 
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1 
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-2 


•) 


9 


•2 






1 




1 


•4 


0 


•3 






•2 


10 


• 1 


•I 


•) 




2 


.4 


f 


0 






t 




0 


•4 


0 


7 






•S 


9 


I 


Z 


0 




-I 


•7 


1 


•2 




•1 


0 




•2 


•11 


•} 


»l 






S 


mZ 


2 


I 


•3 




1 


•2 


•1 


1 




0 


•1 




0 


•9 . 


•1 


0 




0 


1 


mZ 


0 


0 


•6 


0 


I 


• 1 


•2 


0 




-3 


6 




•} 


•3 


•1 



ERIC 



1 . _ 



Decinal oOintt and lead reroes fwlcted, e.g., 5 - 15 * .15 
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APPENDIX C (Continued) 
Correlation Mati^x for Fenalea 



Variable 



Equipped seat belts... 

Wear seat belca 

Harried 

Divorced/separated .... 
Number of children.... 
Number of brothers.... 
Number of older slbs.. 

Parents married 

Student 

Housewife 

Grade completed 

Occupational goal , 

Social mobility , 

Unemployed 

Social actlvltlea 

Academic actlvltlesTTT: 

Student actlvltlea 

Intramural actlvltlea.. 

Varsity letters 

Non- varsity letters.... 

Drinking 

Number of cigarettes... 

Number ot Jobs 

Year own car 

Hours driving 

Percent motorcycle 

Armed forces service... 

Response bias 

Driver train not offer. 
Drlv train taken w off. 

Parents occupation 

Sign violation 1-4 yrs. 

Lane viol 1-4 yrs 

Following viol 1-4 yrs. 
Passing violation 1-4 yrs 
Right-of-way viol 1-4 yrs 

Turning viol 1-4 yrs 

Speed violation 1-4 yrs. 
Drunk drlv viol 1-4 yrs. 
Reckless dr viol 1-4 yrs 



ERIC 



Variable 



|citlzenshlp grade 


Absences 


Non- language IQ 


Achievement test 


IQ discrepancy i 


Achievement index 


Rural school 


u 
m 

S 

a 
m 

« 

u 

V 

& 


Attitude 


Driver training safety 


Driver education 


Driver ed quality 


Mileage work 


Mileage other 


Annual mileage 


V 

00 

V 

B 
m 

u 
O 


Prior mileage 


Vehicle weight 


Vehicle year 


;/chicle mileage * 




-7 




6 


•I 


9 


3 


•2 


•9 


2 


0 


1 




9 


6 




4 


-7 


31 


1 




•6 


10 


10 


0 


9 


•2 


•4 


•U 


-13 


9 


• 3 




• 1 


3 




•2 


0 


.2 


-9 


•11 


1» 


•U 


• 11 


2 


• 19 


13 


9 


-9 


1 


.3 


-3 


•14 


-10 


-13 




6 


9 


.3 


•7 


•10 


ft 


•3 


-7 


3 


•1* 


0 


5 


1 


-2 


• 1 


• 3 




2 


2 




2 


2 


.2 


6 


• IB 


21 


•6 


•15 


9, 


•21 


9 


7 


0 


• 1 


.6 


m9 


•17 


•9 


-19 




4 




.9 


.7 




9 


•9 


-10 


* 


•6 


19 


2 


4 


•4 


•9 


• 2 


-3 


0 


-2 




0 


4 


.3 


•2 


•1 


n 


•» 


•!♦ 


5 


•7 


13 


2 


6 


•1 


•4 


• 4 


•2 


3 


0 




3 


1 


.2 


• 1 


10 


•13 




9 


•3 


9 


1 


•3 


•I 


•3 


2 


1 


3 


-I 


0 


•10 


•3 




3 


mh 


30 


•21 


27 


39 


•4 


29 


•7 


-9 


2 


9 


0 


9 


1 


•6 


-4 


-13 


-10 


.3 




• 6 


-11 


IB 


-U 


-U 


3 


-20 


7 




.3 


-4 


•3 


•3 


.27 


• 11 


-21 




0 


6 


-6 


• • 


39 


•39 


27 


♦0 




39 


-* 


•9 


«3 


3 


6 


13 


9 


• 1 


4 




• 9 


-7 


) 


1 


22 


•23 


29 


3* 


»3 


29 


-* 


•1 


•3 


7 


9 


11 


4 


-2 


1 




0 


.7 


9 


2 


a 


.7 


•9 


m5 


9 


9 


20 


•2 


2 


2 


• 1 


0 


9 


2 


9 




6 


6 


.3 


4 




K 


'k 


.6 


1 


•6 


•1 


4 


3 


1 


I 


•I 


.2 


5 


2 




1 


.1 




2 


0 


»9 


1 


12 


•« 


12 


-4 


.2 


•I 


2 


2 


0 


1 


1 


1 




•2 


.4 


4 


2 






27 


37 


•2 


21 


3 


•9 


•9 


1 


• 1 


9 


3 


0 


1 


•3 


•2 


.5 


5 


0 


I* 


•1* 


12 


l« 


-2 


20 


4 


.9 


•2 


0 


• 2 


2 


0 


0 


-1 




-1 


.3 


5 


0 


1 


•a 


•2 


• 2 


3 


H 


10 


0 


• 3 


•3 


• 4 


•4 


4 


4 


9 




2 


.1 


Q 


3 


0 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


o' 


0 


0 


0 


0 


3 


Q 


Q 


ft 

V 




0 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


•9 


1 


11 


13 


•1 


•5 




-I 


4 


1^ 


•2 


e 


0 


7 


3 


1 


•2 






7 


•30 


2* 


•I 


•6 


2 


•27 




4 


•I 


9 


•4 


1 


-2 


12 


7 


1* 


7 






10 


•13 


5 


•1 


-13 


1 


•11 




s 


0 


0 


2 


•3 


U 


10 


12 


10 


4 






7 


• 


• 1' 


k 


9 


0 


9 




3 


0 


-1 


.0 


• 2 


-7 


-10 


-11 


-1* 


•9 






-17 


•12 


9 


•1 


-10 


0 


.8 




•4 


-1 


1 


4 


0 


32 


25 


40 


2* 


10 






22 




• 1 


3 


2 


«2 


-3 


0 


.1 


-I 


4 


0 


0 


-1 


8 


5 


9 


3 




0 


3 


0 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


•l^ 


12 


• 10 


-12 


•I 


• 12 


9 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


-1 




3 


«3 


• 2 


29 


•1 


3 


0 


•30 


11 


0 


0 






-1 


•1 


2 


0 


9 


•12 


1 


3 


3 


6 


23 


•7 


2 


•3 


13 


•9 




1 






-2 


0 


•2 




9 


-7 


20 


26 


-6 


5 


-23 


0 


•6 


0 




J 




0 






-9 


-7 


6 


•3 


-I* 


7 


•3 


»5 


1 


•10 


-7 


1 


7 


4 




-1 




9 


10 




4 


• 3 


-1 




•1 


? 


•9 


•3 


-3 


• 9 


•9 


-1 


4 


0 




9 




1 






1 


-2 


0 




•k 


2 


•1 


-2 


2 


• 4 


-9 


-1 


3 


6 




•2 




0 






•I 


.9 


0 








1 


•1 


1 


-3 


0 


0 


2 


0 




1 




4 






•1 


0 


1 




• t 


4 


1 


0 


2 


-6 


«3 


2 


3 


0 




3 




9 






•3 


0 


1 




•7 


3 


0 


•2 


1 


-9 


-4 


2 


3 


2 




•1 




6 






1 


0 


0 




•20 


U 


•3 


«6 


2 


•16 


•4 


3 


7 


9 




2 




19 


' 16 


20 


7 


•3 


6 


19 


-1 


0 


•2 


-3 


»1 


•4 


0 


0 


0 


0 




1 




1 






1 


•3 


0 


0 


0 


i 


•3 




-1 


-2 


1 


X 


•9 


3 


.11. 


4 




-1 


1 




0 


0 


1 


3 



NOTE: 



Decimal points and lead zeroes omitted, e.g., 5» .05, 15 • .15. 
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APPENDIX C (Continued) 
Correltclon Matrix for Feouilet 



Variable 



Equipped seat belts. . 

Wear seat belts 

Married 

Divorced/separated. . . 

Number of children... 

Number of brothers... 

Number of older slbs. 

Parents married 

Student 

Housewife 

Grade completed 

Occupational goal.... 

Social mobility 

Unemployed 

Social activities. , , . 

Academic activities,,, 

Student activities. , . , 

Intramural actl vltles . , , 

Varsity letters 

Non-varsity letters 

Drinking 

Number of cigarettes..,. 

Number of Jobs 

Year own car 

Hours driving 

Percent motorcycle 

Armed forces service.... 

Response bias 

Driver train not offer.. 
Drlv train taken w off.. 

Parents occupation 

Sign violation 1-4 yrs.. 

i^ne viol 1-4 yrs , 

Following viol 1-4 yrs,., 
Passing violation 1-4 yrs 
Right-of-way viol 1-4 yrs 
Turning viol 1-4 yrs,.,. 
Speed violation 1-4 yrs. 
Drunk drlv viol 1-4 yrs. 
Reckless dr viol 1-4 yrs 



Variable 



loo 



100 



-2 


*7 


-3 




.7 


• 12 


-7 


-2 


«2 


mi 


9 


3 




IS 


-7 


• 5 


5 


15 


7 


9 


• 9 


.6 


• 9 




) 


2 




10 


6 


7 


• I 




0 


D 


0 




9 


• 1 




•11 


• I 


_ «> 


^2 


9 


I 


-3 






0 




0 


3 


• I 


.2 


.1 


.! 


7 


U 


\ 


*3 


-2 


I 




.2 


I 


3 


-I 


0 


•I 


• 2 




• ? 


2 


• I 


I 


-! 



100 

I 
So 
II 
I 
I 

41 

56 
*5 
21 

*t 

2 ; 
-U 
-17 
• 12 I 

3 

0 j 

0 I 

k I 
I 

1 1 
-7 

0 
0 
0 



•I 



100 
17 
I 
I 

-s 

• 9 

0 

•15 

• II 
-9 

• S 

• 7 
.6 

• 4 

0 

0 

6 
I* 

9 
»S 

k 

t 

0 

0 

• 2 

2 
2 
2 
0 
I 
I 
0 
4 
0 
0 



100 j 

II 

-13 
-29 

39 

4d 

20 
2 

-2 

12 
-13 

0 
0 
-I 

12 
-IS 

2 

0 

0 

0 
-2 
-6 
-16 
.4 
-I 
-I 

0 
•I 
•2 
»4 
-I 
-M 



100 
5b 

*12 
9 

-12 



100 
9 
II 
ft 

! 

-13 
I I 

2J 

'6 
10 
•7 

0 

0 

3 

3 

5 

I 

3 

I 

0 

0 

I 

3 
16 
2 
2 
•1 
3 
2 
-1 
I 
2 
3 



ERLC 



Parents ^ married 


Student 


^ 

Housewife 


Grade completed 


Occupational goal 


Social mobility 


Unemployed 


Social activities 


Academic activities 


Student activities 


Intramural activities 


Varsity letters 


« 

4. 
4. 

« 

I 

> 
1 

c 
0 

3: 


100 


























7 


100 
























• 6 


-35 


100 
























36 


-*0 


l')0 






















^3 


-19 


*l 


100 




















• 3 


0 


0 


21 


100 


















I 


•5 


•4 


• 4 


• 2 


100 
















9 


• 10 


20 


7 


•4 


.2 


100 














27 


-l5 


14 


21 


0 


.2 


17 


100 












l5 


-12 


24 


14 


• 3 


.3 


32 


25 


100 










0 




3 


-I 


4 


-I 


12 


11 


17 


100 






0 


0 


0 


0 


3 


0 


0 


0 


0 


0 


0 


100 




0 


0 


0 


0 


0 


0 


u 


0 


0 


0 


0 


0 


100 


• I 


10 


-13 


11 


6 


.9 


0 


9 


3 


7 


1 


0 


0 


-10 


-u 


3 


-21 


-10 


• 6 


6 


.4 


• 13 


-6 


*2 


0 


0 


•4 


.32 


•24 


-13 


-14 


3 


3 


3 


.« 


-1 


3 


0 


0 


1 


2 


I 


4 


3 


-2 


-2 


-3 


0 


«5 


• 9 


0 


0 


-4 


-9 


-11 


.4 


• 7 


• I 


2 


3 


• 4 


1 


4 


0 


0 


• I 


I 


• I 


0 


0 


0 


3 


-1 


1 


0 


1 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 






3 


-3 


3 


I 


•2 


0 


0 


1 




I* 


0 


0 




2 


• 4 


10 


I 


6 


0 


0 


8 




3 


0 


0 




23 


-14 


?3 


17 


• A9 




10 


12 


10 


.4 


0 


0 




-^j 


.5 




• 2 


• 3 




2 


•4 




4 


0 


0 




• 2 


• 2 




m% 


-I 




0 


•2 




3 


0 


0 




•2 


0 




• 1 


I 




-I 


• 4 




0 


0 


0 




• I 


I 




0 


• I 




-I 


.) 




1 


0 


0 




-1 


I 




•2 


•3 


3 


2 


•2 




• 1 


0 


0 




2 


.3 




I 


• I 


I 


0 


1 




2 


0 


0 




•7 


•3 




• b 


• I 


3 


0 


m5 




1 


0 


0 




• 2 


I 


0 


•} 


-I 


• I 


-I 


ml 




0 


0 


0 




• I 




• I 


0 


4 


0 


-I 


2 




• l 


0 


0 



NOTE: 



Decimal points and lead yeroes omittftd. e.g., 5 • .<»j, is * is. 
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APPEm)IX C (Continued) 
Correlation Httrlx for Tenuiles 



Variable 



Drinking 

Number of cigarettes... 

Number of jobs 

Year own car 

Hours driving 

Percent motorcycle 

Armed forces service... 

Response bias 

Driver train not offer. 
Drlv train taken w off. 

Parents occupation 

Sign violation 1-4 yrs . . . 

Lane viol 1-4 yrs 

Following viol 1-4 yra... 
Passing violation 1-4 yra 
Right-of-way viol 1-4 yra 
Turning viol 1-4 yrs... 
Speed violation 1-4 yra,. 
Drunk drlv viol 1-4 yra,.. 
Reckless dr viol 1-4 yra. 



Variable 



10 



100 

-II 
•s 

0 
0 
•*3 
7 
3 
-5 
• I 
•2 
*2 
•4 
-I 
10 

I 



inO 
0 
0 
0 
1 
«3 
•2 
10 
I 
2 
2 
2 
3 
12 
• I 
3 



100 
0 

b 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



100 

I 

0 
*7 

2 
3 

• I 

I 

•I 
•I 

4 
2 
4 



I -JO 
3 
0 
-I 
0 
2 
2 
0 
0 

•2 



100 
12 



100 
2 
0 
6 

12 
7 

-I 
5 



100 
1 
1 
5 
8 
0 
0 



100 
5 
3 

e 

6 

0 



100 
3 
7 
2 

►I 



IOC 

d 

-I 



100 



100 

0 



100 



NOTE: Decimal points and lead zeroes omitted, e.g., 5 - .05, 15 • ,15. 
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APPENDIX C (Continued) 
Correlation Hitrlx for PetMlet 



Variable 


Variable 


Fresno county 


Sonoma county 


Sacramento county 


Stanislaus county 


Los Angeles county 


Height 


Weight 


Single orig license 


Drive test score 


Age licensed 


Length instr permit 


Traffic density 


Birth location 


Home status 


|Year left school 


Transfer 


Dropout 

1 


College transcript 


Grade point average 


CPA trend 


Drlv w susp viol 1-*^ yrs. 


0 




"I 


1 
i 


Q 


•2 






•4 




^2 








— # 


• * 




— 4 


.3 




Klc ond run viol 1'^ yrs. 






-I 


»1 




0 


-1 




-3 


0 


• i 


3 






- 1 


• 




9 
c 


-2 


4 


rlA/rir VIOi L*'* 






•2 


-I 










_a 
-ft 




«6 


0 






-7 


■ 




« 
-# 


-12 


• A 


{^qulptnenc viol 1'^ yrs . • • 








_ » 
— I 










.3 


2 


.1 










« 

I 




^7 


-12 


^2 


Mlsc moving viol 1~^ yrs. 








Q 










0 


2 










Q 


2 




2 


«2 




Mlsc non^mov viol 1*^ yrs 






.7 


0 










*2 


3 


• 1 








.7 


1 




.7 


•13 


»3 


Convictions 6 mos prior.. 






,3 




0 








• 1 


9 


•9 




2 




-13 


9 




.9 


•7 


I 








•8 


.5 


10 








.1 


9 


.7 




2 




.7 


9 




•6 


•19 


•9 


Convictions 2 yi^« 






-in 




10 










4 


.T 




* 






.J 




,9 


•14 




{ tf^ h 4 e ^ Iff 
Idlll V L lUllS J yK...*.,... 






• 10 














^2 


.5 










.2 






-10 




Pnn u { <^ f' 1 nnc U vV 






,3 












*3 


•2 


.4 










Q 




0 


•9 


0 


Convictions 1*2 yrs ■■,..« 






• 12 




13 








•3 


6 


-10 








.9 


3 




.7 


-19 


«4 


Convictions 1^^ yrs ...... 


















.9 


2 


-10 


lo 






•2 


1 




• 4 


-20 


•3 


Convictions 3*^ yrs...... 






-10 




n 


^ 




2 


,9 


•2 


.4 






2 


1 


.1 




1 


-13 


.1 


Accidents 6 mos prior.... 






.3 






0 






0 


0 


-1 








• 1 


X 




0 


1 


0 


Accidents 1 yr 






-I 






1 






-I 


0 


.3 




2 




-1 


1 


2 


-1 


-9 


-1 








0 






0 






I 


•3 


1 




2 


2 


2 


•I 


^2 


1 


•4 


•4 


Accidents 3 yr 






I 




2 


0 






.} 


.2 


• I 








2 


1 


^3 


2 


mZ 


0 








0 






0 






-1 


1 


•2 






2 


3 


•2 




1 


•3 


• 1 








0 






1 






1 


-2 


-2 




3 


2 


1 


-I 




0 


-6 


•4 








0 


-2 




1 






-I 


•2 


•3 




z 




3 


• 1 




1 


•7 


• 3 


Accidents 3*^ yrs 






1 






0 






-3 


• 1 


.2 








4 


0 




2 


•4 


0 


Fatal/injury acc 1 yr.... 






0 






-1 






•2 


I 


•4 








-3 


I 




«4 


•9 


2 


Fatal/injury acc 1*^ yrs. 






1 






•1 






-2 


•2 


•1. 








0 


0 




-1 


-7 


0 


Property acc 1 yr 






-I 






2 






0 


0 


• 1 








1 


1 




1 


•3 


•3 








0 






1 






0 


-1 


-1 








. 4 


-1 




2 


•4 


-3 








0 






1 






-I 


0 


-1 








-I 


0 




.4 


•3 


0 


Single veh acc 1- « yrs... 






0 






-1 






0 


1 


-1 








-1 


2 




•2 


•4 


1 


Drunk drlv acc 1*^ yrs... 






3 






-I 




0 


-2 


-1 


«2 


0 






-1 


•1 




-1 


•9 


-I 








0 






0 






0 


0 


-1 


0 






-2 


-1 




.2 


•2 


3 


Part fault acc 1*^ yrs... 






2 






-1 






0 


-2 


-1 








-2 


-I 




*1 


•9 


2 


Accident cost 1 yr 
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CorrcUtion HftCrlx for FcmIcs 
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NOTE: Decimal points and lead zeroes omitted, e.g., b • .03, 15 .15. 
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AHl'hNDl.X c (continued) 
Correlation Hitrlx for rcmalef 
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APPSKDIX C (Continued) 
Correlation Hstrl:c for Ftowilea 
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APPENDIX C (Continued) 
Correction Matrix for Pemalet 
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NOTE: Dticiraal points and lead zezoei onitcod, e.g., 5 « .OS, l*^ - l'^ 
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APPEKDIX C (Continued) 
Correlitlon Matrix for r«Mlet 
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NOTE: Decloal polnCa and lead reroes osicted, e.g., 5 - 



.05, 15 - .15. 



